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A T ODD TIMES when you are just looking for “something interesting to read,” without 
/ % any special plan in mind, this list will help you. With this as a guide, you may visit 
A m far-away countries and watch people at their work and play, meet famous persons 
of ancient and modern times, review history’s most brilliant incidents, explore the marvels 
of nature and science, play games — in short, find whatever suits your fancy of the moment. 
This list is not intended to serve as a table of contents, an index, or a study-guide. For these 
purposes consult the Fact-Index and the Reference-Outlines. 


For the Reading and Picture Hour 

The Story of the Raocoon 9 

Giants That Travel on Steel Rails — A Group of Pictures • 36 

The Picture Story of a Grain of Rice 102 

Roads, Ancient and Modern, in Pictures 1 15 

Ruth, A Beautiful Example OF Loyalty 201 

Parent and Child; School and Home 

Reading — An Art of Communication 56 

Reflexes, Some Things We Do Without Thinking . . . . . . , 63 

Chivalry — ^A Little Talk by Arthur Mee . , . . . ... . ... 161 

High Lights in Historf s Pageant 
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The War That Won America’s Freedom . 81 

England’s Richards, Good AND Bad . 103 

Robespierre AND the “Reign OF Terror” . 117 
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The Inspiring Career OF America’s Most Strenuous President . . . . . . . . . . . . 147 
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HERE AND THERE IN THIS VOLUME 


The City OF THE Caesars, Past AND Present 137 

Rumania — Young Nation and an Ancient People 174 

The Soviet Union, Hugest of Nations . 178 

Tours Through North and South America 

Where Old France Still Lives on in Modern Canada 3 

Historic Quebec, the Sentinel of the St. Lawrence . 6 

Little Rhode Island and Its Big Mills . 95 

The Rocky Backbone OF North America 123 

In the Plant and Animal World 

The Rat, King of Destroyers 51 

The Rattlesnake, Who Warns Before He Strikes 52 

The Thick-Skinned Monster with THE Dangerous Nose . 94 

Rusts and Smuts, Parasite Foes of THE Farmers 199 

Marvels of Science and Invention 

Radiation, THE Story OF Invisible Rays IN Space 13 

Radio — ^Air Waves Which Send Sound Around the World 17 

Radium — Once a Riddle of Science 32 

Raindrops That Wake the Fields TO Life . ... . . 46 

Beautiful Cloth Made Out of Chips OF Wood. , . ... 53 

The World at Work 

Geitino Big Rocks Out of the Ground . ....... . . . 1 

The Steel Roads That Commerce Travels ... . . . . ... . . . ..... . . . 36 

Where Jack Frost Works THE Year Around . . . . . . . . . ... . . . . . . . . . 67 

Good Roads AND Civilization ........................... h i 

Rope AND Twine, Ancient AND Modern 153 

How the World Gets Its Rubber . ..... . . . . . . . . . • • ■ • • • ■ • ■ ■ 163 

The Fine Art of THE Weaver’s Loom 171 

Guide-Posts to Literature, Art, and Music 

Raphael, Most Beloved of Painters . . . . .... . . ...... . . .... . . 50 

Rembrandt, Painter OF “Living” Portraits . . .... . .... . . . . . . . . . . 72 

Rodin, Who Modeled THE Gospel of Truth IN Stone . , ... . . . ... . . . . . . 124 

The Spirit of Russia IN Its Literature . . . . . v. . ... . . . . . . . . . ... 196 

Rambles Through Factland 

The Many Races IN the Brotherhood OF Man . , . . . . . , . ... . . . ... . . gi 
The Banner OF Mercy on the Fields OF Suffering . . . ... . ... . . . . .... 59 

Religions of THE World . V • . • • • - ... . .... . ... . . . . . . . . . . 71 

Breathing, the Mainstay OF All Life. . . . . , 79 

Our Flowing Channels of Commerce — ^Rivers and Inland Waterways . . .. . . . . . . 109 



HERE AND THERE IN THIS VOLUME 


Interest-Questions Answered in This Volume 


Does a plant get most of its food from the soil or from 
the air? 153. 

What animal “has been responsible for more untimely 
deaths among human beings than all the wars in 
history”? 51. 

What quadruped has a bird fz'iend that acts as sentinel 
for it? 94. 

From what bird’s egg do we take the name of a lovely 
color? iiS. 

What is the chief resemblance between the raccoon 
and his relative, the bear? 9. 

How is the Red Gross financed? 60. 

How does a fish breathe? 79 picture. 

What bird makes its nest on a raft? 35. 

What animal is noted for its climbing? iqa. 

What are the peculiarities of rodents’ teeth? 124. 

How far can a rattlesnake strike? 52. 

How much rainfall is needed for ordinary farming? 46. 

Where are 2,000,000 French-speaking people a part of 
the British Empire? 3. 

How has the existence of this “nation within a nation” 
sometimes led to political difficulties? 5. 

What country doubled in size and population after the 
first World War? 174. 

Which race overran the earth between the 15th and 
,20th centuries? lo-ii. 

What is the most important agent in shaping land 
surfaces? 109. 

What is the only walled city in America? 6. 

Explain why rainfall is dependent on winds? 46. 

In what great South American harbor could all the 
navies of the world ride at anchor? 108. 

Which one of the United States is the most densely 
populated? 95- 

What empire girdled the Mediterranean? 130 map. 

Why are the “Romance” languages so called? 128, 

What is the origin of the Red Gross Societies? 59. 

What suggested the graceful loop design used in Paisley 
shawls? no picture. 

Explain briefly why roads may be called the measure 
of progress of a community? in. 

Hpw can you increase your reading ability? 57-8. 

Why may the Vatican be called the greatest building 
in the world? 142-3. , 

How often has Rome been sacked? 145. 

When did a whole nation go on a strike? 131. 

What president rode a horse go miles within 24 hours 
to set an example of fitness to the army? 148-50. 

Summarize the differences in social and political out- 
look between England and America just before the 
Revolution. 84. 

Where did Congress get the funds to fight the Revolu- 
tionary War? 87. : 

What great artist was also a famous diplomat? 170. 


In what nation were the peasants held in serfdom until 
t86i? 184-5. 

Why were bloody English wars given the pixztical name 
of “Wars of the Roses”? 156. 

How did a churchman make France the foremost power 
in Europe? 106. 

Do you believe that Robespierre should be blamed for 
the Reign of Terror during the French Revolution? 
117. 

What Elizabethan courtier paved the way for the 
settlement of America? 49. 

What French-born king made but two brief visits to 
England during his reign? 103. 

What bird’s figure adorned the flag of the Northmen? 

53 - 

What do you consider the chief inspiration to be 
obtained from Theodore Roosevelt’s life? 147. 

Whose horn sounded so sweet and penetrating that the 
ground shook and the birds fell from the trees'? 1 2(3. 

What Roman heroes were said to have been nursed 
by a wolf? 146. 

What outlaw robbed the rich to aid the poor? 118. 

What famous picture was sketched on a wine cask 
cover? 50. 

Why are two oriental rugs rarely alike? 172. 

What great artist used himself as his model for niore 
than 50 paintings? 73. 

Where did the Lorelei lure mariners to their doom? 

93 - 4 - 

What French author made caustic fun of people’s vices 
and foolishness in fairy tales? 9. 

How many people did it take to build the Colosseum? 
138. 

How far will a radio wave go in one second? 17. 

How can ships be controlled from a distance without 
pilot or crew? 25. 

What religion has the most followers? 71. 

Why is Goodyear’s discovery of vulcanization consid- 
ered so important? 164. 

Where is the greatest palace and greatest church in 
the world? 142. 

What is the estimated yearly loss caused by rats and 
mice? 51. 

Where is the longest transcontinental railroad system 
in the world? 37. 

What Swiss author sowed the seeds of revolution in 
France? i6o. 

What inspired the revival of art and literature during 
the Renaissance? 73. 

What grain furnishes the principal food for one-half 
of the world? loi. 

What is a soviet? igo. 

What grows above the tree line in the Rockies? 123, 

Explain the functions of a vacuum tubft 2 1. 
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j; Key to Pronunciation | 

ii Pronunoiations have been indicated in the ^ 

j;; body of this work only for words which present X 

^ special difficulties. For the pronunciation of 

X other words, consult the Fact-Index. Marked X 

Y letters are sounded as in the following words: y 

X cape, dt, far, fast, what, fall; me, ySt, fern, th^e; X 

Y ice, bit; row, won, fSr, ndt, dp,; c&re, bUt, ruds, Y 

^ full, ham; u = lYench u, German ii; gem, go; y 

X thin, -then; «= French nasal (Jean); 2i^ = French ^ 

Y i (2 in azure); jr= German guttural ch. Y 
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Q uail. One of the few birds that are benefited by. 

the coming of the fanner is the quail. Cultivated 
fields mean more weeds and insects, and so more food 
for him. In the destructioTi of these pests he is the 
farmer’s ablest co-worker. The bird’s delicious flesh 
and his swift flight make him a great favorite with 
sportsmen. Many states have established preserves 
where the birds may multiply. The state will stock a 
fanner’s land with 

FRIENDS OF THE FARMER 


a colony of quail 
on condition that he 
will allow, no hunt- 
ing for an agreed 
period. The hunt- 
ing season is usually 
restricted to a few 
weeks in the fall, 
to prevent the ex- 
termination of the 
birds. . , 

There are several 
species of American 
quail, , varying in 
length from to 
11 inches. The most 
familiar is the bird 
known in the North 
as the bobwhite, 
and in the South as 
the partridge. He 
names himself with 
his loud, clear, ques- 
tioning call — bob- 
white? bob, bobwhite f 
This is an eastern 

bird, breeding as far west as Colorado. Califor- 
nia and mountain quail are found in the humid 
districts of the Pacific coast. In the arid South- 
West are Mearns’s, Gambel’s, scaled, and valley 
quail, Two species of Old World partridges, 
closelyhelated to the American quail, have been 
successfully introduced in the Northwest and 
Middle West. These are the blue-gray European, 

. or Hungarian, partridge from central Europe 
and the chukar partridge from India, 

The plumage of the quail"— mottled brown and butt 
in the female and black and white in the male-makes 
them almost invi.sible when they lie quietly in the 
field, (For illustration in colors see Bh'ds,) Trusting 
to this concealment they will squat motionless until 


The glossy black crest of the 
California quail, above, Is worn 
by both male and female. Be- 
low, a covey of young bob- 
whites crouch in typical ring 
formation, bodies close-packed, 
heads facing outward. 


one is on the point of stopping on them. Then they 
take wing with an explosive whir. They nest in open, 
brushy fields where they can find good cover. The 
nest, well hkldeii in thick gras,s, holds 12 to 18 white 
eggs. Tlie chicks leave the nest immediately after 
hatching, hut the family keep.s together' in a covey 
until the following spring, W’hen scattered they are 
brought together by the rallying call of the parents. 
At night the birds sleep on the ground in a 
circle, bodies packed closely together and head.s 
facing outward, so that they can .scatter in- 
.stantiy at an alarm. Thejr do not migrate, but 
take to the woods in the winter. 

Quail and partridaea belong to the family Perdi- 
cidae. The true partridges, native to Europe and 
.Asia, beliuig to the sub-family Perdicinae; the Ameri- 
can quail to the sub-family Odon/opAoriTOif,’. Scientific 
name of bobwhite, Colinus nrgniiamis; sealed quail, 
CaMpe'pla squimiaia; California and valley quail, 
Cophortyx ealifiirnica; Gamhcl’s quail, LophoHyx gam- 
heli; mountain quail, Oreorlyx pioia; and Menrna’s 
(luail, Cyrtonyx monlezumms; Hungarian Or European 
partridge, Pe.rdix perdix; chukar partridge, AlaAoHs 
graeca. 

Quarrying. Throughout the centuries, ' 
quarrying of stone 1ms been done with hand 
tools, as it still is to some extent; but machines 
, operated by steam 
and electric power 
ere now common; 
especially in the 
United States?. 
A visitor to a 
modern quarry 
finds “channeling” 
machines chugging 
back and forth on 
their short tracks 
cutting furrows in' 
the solid rook, 
enormous cranes 
and demcks swing- 
ing huge bloolcs 
from , place to 
place, and light 
, railways laid here 
and ' there : on the 
rough quarry bed to haul out the stone and carry 
off the strippings and refuse. Occasionally there is 
heard a mighty explosion; followed by a shower of 
splintered rook, and always the air is filled with the 
unmusical sound of thudding drills and heavy 
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and down cutting a channel about 1-^ inches wide 
and 4 to 10 feet deep, parallel to the rails on which 
the channeler moves. Since the channeler makes only 
vertical cuts, the rock must later be lifted from its 
bed by blasting or the “plug and feather” method. 

The United States stands second to Italy in the 
production of marble, most of which oomo,s from 
Tennessee and Vermont. Stone is used principally 
for building, monuments, paving and curbing, and 
in crushed form for roads, concrete making, and 
railroad ballast. Much limestone of inferior- quality 
is used in making lime and in charging iron furnaces. 
Eighty per cent of the building limestone of the 
country comes from two countie.s in Indiana, near the 
cities of Bedford and Bloomington. 

Quartz. The two commonest chemical elements in 
the earth’s crust, oxygen and silicon, combine to form 
quartz. This is the most abundant of all iniueraLs ex- 
cept feldspar (see Feldspar). Mo.st sands are broken- 
down and waterworn fragments of quartz. Sandstone 
and quartzite are the same materials built up into 
rock again. Quartz is also an important constituent 
of granite. (See Granite; Sand.) 

Quartz is hard enough to scratch gla.ss, but not as 
hard as diamond, sapphire, or topaz. It occurs in 
very finely crystalline masses (flint, jasper, agate, 
etc.), and also as larger crystals often beautifully 
colored by impurities, including many of the semi- 
precious stones (see Crystals; Silicon). Quartz, quartz 


sand, and sandstone are used for making sandpaper 
and other abrasive.s, .such as grindstones, polishing 
powder, soaps, etc.; for building material.s and for 
refractories or heat-resisting materials; for making 
paint, glue, and for .small bearings for ax-les of fine 
machines. 

Clear natural quartz, called rock crystal, is valued 
for optical instruments. Because it is worked with 
difficulty and because it is rarely found in large 
pieces, science ha.s learned how to make fu.sed quartz, 
by melting fragments of natural quartz in the electric 
furnace. 

Fiused quartz shows virtually no expan.sion or con- 
traction under change.s in temperature, making it 
valuable for mirrors and lense.s that must remain 
accurate in widely varying conditions, such as those 
used in telescopes; also for condensing lenses in motion- 
picture machines, where the heat of the high-intensity 
arc light often breaks glass. It is one of the best 
electric insulators known. As clear as air itself, it 
transmits heat rays, light, and ultra-violet rays better 
than any form of glass. Mercury-vapor lamps with 
tubes of fused quartz are powerful sources of the 
ultra-violet radiation used in medicine. Rays, visible 
or invisible, entering one end of a fused quartz rod 
will for the most part follow the rod around a right- 
angle turn instead of coming out through the sides, 
so that light can thus be actually “piped around 
corners.” 


Where OLD FRANCE Still LIVES on in MODERN CANADA 


Q uebec (kwn-hW), 

Canada. If you were 
suddenly dropped into 
the Province of Quebec, 
the oldest and largest of 
the Canadian provinces, 
you might almost believe 
that you were in France. 

Most of the people are 
of French descent and 
they have preserved their 
language, their Catholic 
religion, and their cus- 
toms. But the province is much larger than France, 
occupying all of the great peninsula of eastern Canada 
lying between Hudson Bay and the Atlantic Ocean, 
save for the . Labrador triangle along the Atlantic 
coast. Its area, which , was doubled in 1912 by the 
annexation of the immense northern territory then 
toowh as Ungava, is about equal to the area of 
France, Belgium, Spain, England, and Norway com- 
bined. About 2,270,000 of the people, nearly 80 per 
cent, are of French descent. During the century 
and a half that these peasant-farmers have been a 
part of the British Empire, they have kept themselves 
separate from the English-speaking population. Even 
when they intermarry with other races, it is. the 
others who lose: theii’ identity, as in the case of , the 


North to south, greatest distance, 1«225 miles; east to west, 
9S2 miles. Area, 594,534 square miles (71.000 water). Population, 
2,874,255 (of French descent, about 2.270, OCK)). 

Naiural Feafures.— Rolling country and Notre Dame Mountains 
south of St. Lawrence (Highest point, Jacques Cartier Peak, 4,300 
feet); level lowlands of St. Lawrence valley; wooded Laurentian 
Plateau (t.OOO to 2,000 feet) occupying all the remainder of the 
province. Lakes: St. John, Mistassini, Albanel, Minto, Payne, 
Clearwater, Seal^ Apisk^amish, KAniapiskau, Memp^emagog, 


. ikmamish, Kjimapi , 

and many others. Rivers: St. Lawrence and Its tributaries Saguenay, 
St. Maurice, and Ottawa; Nottaway, Rupert, Big, Great whale, 
Leaf, and Koksoak, tributary to Hudson Bay and Strait. 

Products. — Corn, hay and other forage, oats, barley, wheat, tobacco, 
apples and other fruit; maple sugar and ^up; cod and other bsh.i^ 
lobsters; live stock, butter and cheese, poultry, honey; furs; as- 
bestos, cement, copper, limestone, clay, zinc; lumber; textiles, 
pulp and paper, shoes, machinery, railway cars, fiour, meat. 

Cities , — Montreal (818,577), Quebec (i^ltal, 130,594), Verdun 
(60,745), Three Rivers (Trols Rivieres), Hull, Sherbrooke. 


Indians, Irish, and Celtic 
Scotch, who have been 
absorbed. 

Most of these French- 
Canadians live along the 
St. Lawrence River. The 
strip of 50,000 square 
miles which lies south of 
the river, the “Eastern 
Townships,” was origi- 
nally inhabited in part by 
descendants of English 
Loyalists who fled from 
the United States at the time of the American Revo- 
lution, reinforced by subsequent immigrants from 
Britain and the United States. To the north the land 
is a great sparsely inhabited plateau, dotted with 
many lakes and bearing immense forests of red pine 
and spruce. This is the region which mate lumber- 
ing the second most important industry of Quebec; 
here, too, are to be found most of the mineral deposits 
—stone, clay, zinc, silver, copper, lead, gold, and 
iron. The mines which furnish two-thirds of the 
vrorld’s supply of asbestos are in the “Serpentine 
Belt” of volcanic rock between the city of Quebec 
and the Vermont line. 

But the leading industry of the province is agri- 
culture. This is carried on very difierently from 
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What a wood pile! Spruce logs, cut latp lenjrths of twto fotir feetr We here piiod lip ready to be ground into pulp for paper. A largg 
amount of the pulp for American newspapers Isimported frpinCaaada, and England also gets much of its paper from the same source. 
(Quebec stands first among the Canadian provinces in output of wood pulp. 






Wealth of Orchard and Field 


farming on the great plains of the central provinces. On some farms ir 
for most of the farms in the older cultivated districts pears, and plums, I 
of Quebec are small, and they are frequently not the famous snow f 
nmrc than 30 rods an asbestos mine in Quebec 

back perhaps a mile 
in length from the 
liver or road on 
which they front. 

This brings the 
houses close to- 
gether and makes 
the countryside one 
of the most pictur- 
esque in the New 
World, appearing 
as a long line of 
small white houses, 
with curved red 
roofs, and ribbon- 
like strips of land 
stretching awaybe- 
liind, The chief 
reason for this 
curious arrange- 
ment of the land is 
that the French- 
man is socially in- 
clined and likes to 
have people near 
him. 

On these fertile 

fo-mna tlio FrfiTich- This is one ol the mines in southern Quohec, near Blaclt Lake and Thetford, 
larms ine l lonou which provide the world’s principal supply of asbestos. The crane scoops out 
Canadian families,, the asbestos rock, and swinging around lowers it into cars, to be taken to 

, . , , , the breakers. 

which often num- 
ber from 10 to 14 children, raise hay, potatoes, oats, winters rendered tol 
barley, with some wheat, and corn near Montreal. The winter sports of ' 

In the country around Montreal one of the principal and attract thousand 
crops is a strong-smelling variety of tobacco, north the average te 
which is grown in nearly every farm and garden. 12 degrees lower thi 


On some farms may be found orchards of apples, 
pears, and plums, but most of the fruit, especially 
the famous snow apple, with its scarlet skin and 

snowy meat, is 

INE IN QUEBEC *' ir 

^ gi'own near Mon- 

treal and in the 
“Eastern Town- 
sliips,” where are 
also large stock 
farms and dairies 
producing each 
year millions of 
dollars’ worth of 
butter and cheese. 

In the cities also 
—notably in Mon- 
treal, the largest 
city, and in Que- 
bec, the capital— 
the French pre- 
dominate, but the 
industries— the 
shoe factories, lum- 
ber mills, iron 
works, pulp mills, 
wool and cotton 
factories, and the 
railroads — are 
chiefly in the hands 
of the Englishmen 
or the canny Scotoh; 
The province has 

lebec, near Black Lake and Thetford, „ Ev ti oin n. o n 
ly of asbestos. The crane scoops out “ DiaCing ana 
lowers it into cars, to be taken to healthful climate, 

with long cold 
winters rendered tolerable by the di-yness of the air. 
The winter sports of Quebec and Montreal are famous 
and attract thousands of visitors every year. In the 
north the average temperature for the year is about 
12 degrees lower than in the south. The St. Law- 
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looklne at the Shaweneean Falls 70 miles northeast of Montreal in the River St. Maurice. This river has 
r. and the oower derived from these falls, which are one of the largest in the river’s course, helps to i 
pulp and later to make into paper such spruce logs as those shown in the picture on the opposite pagOi 


I A “Nation within a Nation” 


QUEBEC I 


Stock raising is one of the important industries of Quebec, and on much of the land neighboring the Kew England states stock raising 

and dairying are more extensive industries than farming. 


rence, the gateway to Canada, and a magnificent 
system of smaller rivers and lakes abound in pictur- 
esque and noble scenery, and are of great economic 
importance, furnishing cheap transportation routes 
and limitless water-power. 

The province maintains an excellent system of 
public schools. The elementary schools arc adminis- 
tered by a council of public instruction, which is 
divided into two committees, one to manage the 
Roman Catholic schools and one for the Protestant 
institutions. Each taxpayer may choose to which 
group of schools his taxes will go, and the government 
grants are divided between the groups on the basis 
of population. There are three large universities, 
McGill, Montreal, and Laval. 

The province of Quebec has a long and romantic 
history, beginning in 1534, when Jacques Cartier 
entered the St. Lawrence River. Its settlement dates 
from 1608, when Champlain founded the city of 
Quebec. For more than a century and a half the 
province remained under the dominion of France and 

POWER TO TURN/ 


was known as New France. England finally obtained 
possession of it by the victory of Wolfe over Mont- 
calm, in 1769 (see French and Indian War). 

At times the oxistenco of tWs “nation within a nation” 
has lod to serious difficulties. In 1837 there was a short- 
lived rebellion of Prench-Cairndian peasants under the leader- 
ship of touis Joseph Papineau. The rebellion failed, but it 
led in 1840 to the union of Quebee and Ontario (then known 
as Lower and Upper Canada) ns the Province of Canada. 
This union continued until 1807, when the Dominion of Can- 
ada wasformed. QuolxiC romainod a stronghold of antifcderal 
sentiment, but the development of national ties brought a 
gradual decline of the separatist movement. The old raoial 
feoling reasserted itself in opposition to conscription during 
the first World War, and during the second World W’ar 
also there were somo who objected to the policy of aiding 
Great Britain. But in both wars the majority of the people 
of the province contributed notably to Canada’s splendid 
achievements at homo and in the field. 

A decision of the British Privy Couneil in 1027 placed the 
boundary between Labrador and Quebec along the watorshed 
of the rivers flowing to the Atlantic. By this decision,^ Quebee 
lost, to Nowfouiuilaiid an area of 112,401) suuare miles (aec 
Labrador). It still remains, however, by far the largest of 
the Canadian provinces. (See also Quebec in Fact-Index.) 

MILLION WHEELS 




foUEBEC, CITY OF 



Historic Quebec^ the Sentinel of the St, Lawrence 



The Parliampiit Buildings of Quebec are Worthy of the great proylnce they adorn. V They are situated on the Grande Allde, one of the 
Driacipal thoroughfares of Quebec, notable for its fine buildings, and are surrounded by extensive and attractive grounds. They form 

a SQuaie, 300 feet on each side, with towers at the corners. 




Q uebec, Citt of. 

Few cities of the New 
World can vie in romantic 
charm with the city of 
Quebec. As the traveler 
approaches on the bosom 
of the majestic St. Law- 
rence, he first sees the 
frowning mass of Cape 
Diamond upreared against 
the sky. Long dark lines 
ridging the summit, 333 
feet above the river, betray 
the position of the massive 
fortifications of its citadel. 

As the visitor comes 
neater, he sees that the 
city is built in two sec- 
tions— an Upper Town, 
separated by massive 
walls about half-way up the bluff, and the quaint 
old Lower Town, with straggling streets fringing the 
water front on a narrow strip below. The frowning 
city walls (Quebec is the only walled city in America) 
and the ancient cobblestone buildings of the Lower 
Town make it look like a city of medieval France, 
dropped down on the banks of the St. Lawrence. 
The resemblance is heightened when one enters the 
city, for nine-tenths of the inhabitants are of French 
origin, and French is the language of everyday life. 

No other city north of the Rio Grande preserves 
unchanged so many features of the life of a bygone' 
age. Wherever you turn you see nuns and priests 
in the costumes of two centuries ago, and the pupils 
of the seminary still wear the long blue coat piped 
with white, with green sashes. The picturesque 
horse-drawn caleche or light carriage and the sleigh 
in winter have not yet entirely given way to the 


QUEEN OF NEW WORLD CITIES 

"Unixampled for pkturisqncness and magnificence 
of position on the American continent, and for the 
romance of her historic associations, Quebec sits on her 
impregnable heights a queen among the cities of the 
Nevi World. 

“At her feet flows the noble St. Lawrence, the fit highway 
into a great empire, here narrowed to a couple of miles’ 
breadth. From the compression of the great river at this 
spot the city derives its name. On the east of the city, 
along a richly fertile valley, flows the beautiful St, Charles, 
to join its waters with those of the great river. The 
mingled waters divide to enclasp the fair and fertile Isle 
of Orleans. 

“The city, as seen from a distance, rises stately and 
solemn. Clustering houses climb the rocky heights. 
Great piles of stone churches, colleges, and public buildings, 
crowned with gleaming minarets, rise above the mass of 
dwellings. Above all rise the long dark lines of one of 
the world's famous citadels, the Gibraltar of America/’ 
— Charles Marshall. 


automobile; and the habi- 
tants, or French-Canadian 
peasants, who throng the 
markets still live and 
dress much as did their 
forefathers. 

The Upper Town con- 
tains the more fashionable 
shops, residences, parks, 
churches, and fine public 
buildings. Conspicuous 
among the latter are the 
buildings of the provincial 
parliament and various 
government departments, 
for Quebec is the capital 
of the province which 
bears the same name. 
For 150 years of French 
rule and upward of 30 of 
British dominion it was also the capital of Canada. 
On the heights are the seminary of Quebec and 
Laval University, the seat of French learning and 
culture in the New World. Some of the seminary 
buildings date from the latter half of the 17th 
century. Many splendid old churches and convents, 
famous for their treasures of paintings and relics, 
remind the visitor of the religious zeal which played 
so large a part in winning the New World for 
civilization. One of the most famous of these, the 
Basilica or French Cathedral, begun in 1647, w;as 
destroyed by fire in 1922, but has been rebuilt. In 
the nave of the Ursuline Convent chapel (1639) repose 
the bones of the Marquis de Montcahn. , , 

Much of the commercial life of the city still centers 
in the narrow strip of land at the foot of the cliff. 
Steep and winding streets, flights of stairs, and an 
elevator connect the two parts. Along the water's 
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QUEENSLAND 


Rich Memories of the Past 


imi 


One of the most magnificent hotels in all the world Is the Chateau Frontenac, buUt in the style of a French chateau, on DuSerln 
Terrace in the city of Quebec, overlooking the picturesque St. Lawrence River. 


edge are miles of wharves and dooks, for Quebec was 
long the chief port of Canada. It is not the com- 
mercial center that it once was, however, for the 
western development of the country transferred most 
of the export trade of the province to Montreal. But 
now, as the ocean-going vessels increase in size, it 
becomes more difi&cult for them to ascend the river, 
which at Quebec narrows to about a mile in width, 
and this is bringing some of the commerce, especially 
in lumber, back to Quebec. The great passenger 
liners also tend to make Quebec their terminus. 

An Eventful History 

Quebec is rich in memories of the shadowy past, 
beginning with the visit of the navigator Jacques 
Cartier, in 1636, who found several tribes of Indians 
encamped there. Nearly 76 years later another bold 
Frenchman, Samuel de Champlain, founded the first 
settlement below the commanding heights, which 
became the stronghold first of French power in 
America, and later of British. Quebec finally passed 
into British hands after the memorable campaigns in 
1759 (see French and Indian War). One of the his- 
toric spots visited by every traveler is the Plains of 
Abraham, where a monument commemOTates the 
heroic Wolfe, who fell in the hour of his victory. In 
the Governor’s Garden is a common monument to 
both Wolfe and the no less heroic French commander 
Montcalm, who received his death wound within a 
few minutes of his rival. British genius for govern- 


ment is nowhere better revealed than in the liberty 
which has been allowed to the French people of this 
ancient city and the province, by which they retain 
their language, religion, and customs, remaining as a 
bit of old France in the heart of British Canada. 
Population, 130,594. 

Queensland, Austbalia. The entire northeastern 
portion of Australia, 070,600 square miles, is included 
in this state. The population is extremely scanty, 
about 950,000, or slightly more than one person 
for every square mile. Ninety-three per cent of the 
area is still the property of the Crown, though part 
of it is leased for grazing. Only about one acre out 
of 400 is under cultivation. Com, wheat, and sugar 
cane are the most important crops. Sil very gold, 
coal, and other minerals are mined, and considerable 
quantities of timber are cut from the immense forests 
which cover much of the state; but lack of labor has 
prevented the adequate development of these 
abundant resources. 

More than half of Queensland lies witlxin the 
tropics. The winter, which is practically rainless, 
is about as warm as an English sunamer. The sum- 
mer, when the heavy rains occur, is considerably 
warmer, but extremes of temperature are practically 
unknown. Most of the northern coastland is tropical 
forest, with luxuriant palms, tree ferns, bamboo, and 
screwpine. Pineapples, bananas, and Other tropical 
fruits are raised. Farther inland, where rainfall is 
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■OABBIT. The term “rabbit” in popular usage is 
applied indiscriminately to all members of the 
family Leporidae. To most people “rabbits” and 
“hares” mean the same thing. Strictly speaking, how- 
ever, the name rabbit belongs only to those animals 
which live in holes or burrows, and bring forth their 
young blind and hairless. Their ears and legs are 
shorter than tho'is of hares, and they cannot run as 
swiftly. “Jack-raobits” and “snowshoe rabbits” are 
not rabbits, but hares. The cotton-tail is the common- 
est American rabbit. Both hares and rabbits are 
rodents having relatively large bodies, short tails, 
hind legs longer than fore legs, and large front teeth, 
or incisors. (See Hares and Rabbits.) 

Rabelais, Franqois (ra-he-w, fran-awa') (1493?- 
1553). The hearty, jibing, racy, and often most 
improper laughter of this famous French humorist 
rings in our ears even now, down four centuries of 
time. While pretending to tell a fairy tale about the 
adventures of two giants, Gargantua and Pantagruel, 
Rabelais makes huge fun of the vices and foolishness 
of the people about him, and of abuse.s within the 
ihuroh. His humor is at times so shocking, and his 
stabs at the church so deep, that it is hard to believe 
that he was almost all his life a member of the clergy. 

Rabelais became a brother of the order of St, 
Francois in the convent of Fontenay-le-Comte in 
western France, about 1519, and pored over so many 
great volumes and learned so many strange languages 
that the other monks began to fear and suspect the 
young wiseacre. They charged him with heresy, and 
in wrath he whisked his monk’s robes out the door and 
down the dusty highway, which led him on a long 
vagabondage. Though he still wore his pious cos- 
tume and retained it all his life, we next find him at 
Montpellier— in the south— studying medicine, lec- 
turing in the university there, and, in 1530, becoming 
physician of the hospital. And it seems doubtful if 
the church would any longer have influenced more 
than his costuine, if he had not about this time won : 
the friendship of Jean du Bellay, later made a cardinal, 
W^hcn Bellay went to Rome in 1534, Rabelais was a 
member of his retinue; the pope’s pardon was granted 
him for his abrupt departure from the monastery; and 
later, also through the good ofiices of Bellay, he was 
given “livings ” in the Church of France whi oh lifted 
him above the fear of want, During a period of 
religious persecution In 1547, he fled to Metz, and as 
physician gained a humble fame arnong the poor. In 
1552 he published his fourth book about Pantagruel, 


resigned his living and went to Paris, where he died 
the next year, murmuring, “I go to find the great 
Perhaps” 

The precise year of Rabelais’ birth is not knoTOi. 
In his half-vagabond life he made the acquaintance of 
every tramp and trudging workman along the road, 
of the great men of the church, and of the king and 
his court. From such a life was distilled the wide 
sympathy with all men, the rowdyism, the cleverness, 
the liveliness which make his writings still read today. 

Rtttielais’ great satire 'Gargimtua and Pantagruel' waa 
published in sections, the first of which appeared in 1533 ; the 
eomplote edition was first publiahed in 1 567. Ho also edited 
various works, including ■Medical IjCtters of Giovanni 
Manardi’ (1532): a reprint of the ‘Aphorisms’ of Hippoc- 
rates (li>33); ‘ Last To.stamont of Lucius Cuspidius’ (IMS); 
‘Marlioni’s Topography of Ancient Romo' (1534). 
Raccoon. This interesting animal is a relative of 
the bear, though it is much smaller and does not greatly 
resemble the bear except in its manner of walking, 
which is “plantigrade” — tlmt is, with all four feet 
resting flat on the ground. It is found in North 
America, especially in the southern part of the United 
States and along the Pacific coast. A species called 
the crab-eating raccoon is also found in parts of 
South America. 

The common “coon” of the United States has a 
stout clumsy body, about two feet long without the 
tail, which is about a foot in length. The long coarse 
hair of the body is grayish-brown, and the tail is 
ringed with black and white. The head is broad with 
a pointed muzzle, and the face is crossed by a dark 
band which includes the eyes. 

The home of the animal is usually high up in the 
hollow of a large tree; here it re.sts by day and hiber- 
nates through the severe winter weather. It is active 
at night, and during the season of young corn is very 
destructive to the green ears. Besides corn, its usual 
food is fkh, crawfish, and various mollusks, though it 
also eats mice, insects, fruits, small birds, and eggs. 

The raccoon makes an interesting pet, for it is 
intelligent and full of a restless curiosity that inakm 
it examine every strange object with interest. A 
favorite trick is to search the pockets of its young 
master for nuts and other bite of food. 

In early pioneer days raccoon fur was much used 
for coats, carriage robes, and especially the famous : 
“coon-skin” caps on tvhich the tails were often left 
han^ng. This fur became less popular aftenvard, 
though it is no'W again come into fairly extensive use 
Scientific name, Procj/on foJor. 
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BLACKFACE FINDS OUT ABOUT HIS NEIGHBORS 

& Young Qpxicoon 


Bright black 
eyes saw 
ci’erything 


I LACKFACE was a little raccoon, and he 
lived in a hollow high up in a big tree. He^ 
had four little brothers and sisters. They 
lived in the hollow tree, too, and so did his father 
and mother. 

The little raccoons looked just alike. Their faces 
were black and their noses were sharp. They had 
bright black eyes that saw everything that was going 
on around them. All of them had fine coats of gray 
fur and beautiful bushy tails with black rings around 
them clear to the very end. 

Blackface was the liveliest in the family. He was 
full of mischief, and he liked to romp and play better 
than anything in the world. He was very curious, too, 
and he sometimes let his curiosity get him into 
trouble. 

“Dear, dear!” his mother would often say. “I 
don’t know what I am going to do with you. Black- 
face, if you don’t learn not to meddle with things you 
do not understand. Ask all the questions you like, but 
don’t be nosing and touching everything that comes 
along.” This was very hard for Blackface to learn. 
Every time he saw anything new he always wanted to 
touch it or grab it with Hs slender httle paw to find 
out what it was. 


Another thing that Ws hard for him to learn was to 
sleep all day. His brothers and sisters lay on the floor 
of the den and slept the whole day through as their 
mother and father did; but Blackface was too, lively 
for that. He liked to poke his little head out at the 
doorway and see what was going on in the forest. 
Most of all, he liked to eliinb down the tree and play 
around on the ground, though he did not do this very 
often becau.so his father and mother would not let him. 

“I don’t see why we have to .sleep in the daytime, 
when all the other creatures are awake,” he said to 
his father one day. “Why do we, father?” 

“It is the Avay raccoons have always done,” his 
father told him. “ We stay in our dens in the daytime 
to Te.st and sleep. At night we go out and hunt for 
our food. It is much the safest way.” 

Blackface didn’t say anything more, but he still 
thought it W'as silly to sleep in the daytime when there 
was so much to see and do. He. made up his mind 
that Ae would stay awake, no matter what other 
raccoons did. 



^1 What the Woodpecker Taught Him 


So one summer afternoon, when his father and 
mother and brothers and sisters were fast asleep, 
Blackface very quietly slipped out of the den. For a 
moment he stood on a big branch, just outside the 
doorway, and looked about him. Then he started 
down tlie tree. 

He wont down head-first, as all raccoons do, digging 
his little sharp claws into the brnk to keep from 
falling. Pretty soon he reached the ground. 

“ Now," he thought, “ I will go wherever I like, and 
do whatever I please. This is a lot more fun than 
sleeping.” 

He .started off through the woods. He hadn’t gone 
fai’, -when ho hoard a queer noise up in a tree. Tap — 
tap—lap, tap — tap — tap. Blackface looked up. He 
saw a bird tapping its long bill against a tree as 
hard as it could. 

"I wonder why he’s doing that,’’ he thought. “I’d 
bettor try to find out." So he started up the tree. 

The woodpecker was getting his dinner. He was 
very much annoyed at being interrupted and flew 
away with a loud scream. Blackface went right on 
climbing. “Maybe he will come back,’’ he thought. 
"I’ll just wait, because I must find out why he tapped 
lilcothat." 

Soon the woodpecker came back and flew very near 
to the little raccoon. “What are you doing in my 
tree? "he asked angrily, “Go away this minute!” 

Blackface was surprised, but he was not frightened. 
Ho amswered: “I Just came up here to find out why 
you tapped on the tree like that." 

“Go away! go away! I tell you!" the woodpecker 
screamed louder than ever. “ Go away, or I mil peck 
you with my bill! ” 

“I won’t go away,” Blackface said stubbornly, 
“until I have found out what I want to know!” 

The woodpecker darted at him and pecked him on 
the head! 

“Ouch!" cried Blaclcface. “That hurt!” 

“Of course it did!” screamed the woodpecker; 
“and if you don’t go away I will peck you again!” 

Once more it darted toward him, and this time 
Blackface didn’t wait a second. He turned and 
scrambled down the tree as fast as he could go. 

“Dear mo!” he said when he was on the ground 
once more, “what a cross old bird! And I didn’t find 
outwhat I wanted to know, after all.” 

Ho wandered on through the woods and soon forgot 
about the woodpecker, because there were so many 
other tlpngs to see. All kinds of creatures scampered 
about~up and down trees and through the, grass— but 
none of them paid any attention to the little raccoon. 

“ I do wish someone would talk to me,” he thought, ■ 

■ ‘but everyone seems to be too busy.” ,, 


So he 
started 
up the tree 



He Finds Out about Beetles and Bees 


Just then a black beetle came rimniiig along the 
path where Blackface was standing. Blackface had 
never seen such a queer looking thing, and without 
thinking he reached out to touch it. Quick as a flash, 
the beetle fastened its pinchers in the little raccoon’s 
paw and pinched it sharply! 

“Oh! Oh! Oh!’’ cried Blackfaee, shiiking his paw. 
“Let go! You’re hurting me! Please let go!’’ 

The black beetle opened his pinchers and dropped 
to the ground. “There! I hope that will teach you 
not to meddle with me another time!’’ he said as he 
scurried away. 

“Oh, dear me!’’ Blackface thought as he licked liLs 
paw. “Everyone in the woods seems cross. Biit 
surely if I walk far enough, I’ll find someone -who will 
talk to me.” So he kept on walking. 

At last he came to an open place where bright- 
colored flowers bloomed in the tall grass. “Isn’t this 
pleasant?” Blackface thought. “I’m glad I found 
this place.” 

The sun was getting low in the sky now, and the 
little raccoon lay down in the grass to rest. His head 
was sore where the woodpecker had pecked it; his paw 
was sore where the beetle had pinched it; and he was 
tired and sleepy after his long walk. 

He hadn’t been lying there very long when some- 
thing said buzz — buzz — buzz, close to his ear. Black- 
face turned quickly. He couldn’t see anything except 
a little creature with wings, sitting on a flower. 

bumblebee 
darted at 
bis nose 


“Was it this little fellow who made all the racket?” 
he wondered. Forgetting about the w'oodpecker and 
the beetle. Blackface put out his paw to touch the 
little creature. 

Zoom! The bumblebee darted at his nose and stung 
it as hard as he could! 

“Oh, dear me! Oh, dear me! ” cried Blackface, rub- 
bing his nose on the ground. “That hurt! Why did 
you do that?" 

“ It’s the only way I have to make you stop bother- 
ing me,” said the bumblebee. "Haven’t you learned 
not to annoy others? ” 

“But I only wanted to find out about you,” an- 
swered Blackface, unhappily. 

“Well, you found outtliatican sting, didn’t you?” 
the bumblebee said. “And now I mu.st hurry and 
gather all the honey I can before it is dark.” 

Blackface Avas very imcomfortable. His head was 
still sore w'here the Avoodpeoker had pecked him, His 
paAV was still sore Avhere the beetle had pinched him. 
His nose Avas still sore where the bumblebee had stung 
Ixim. He AA’an ted his mother. 

Blackface shut his eyes. The sky grCAV dark, 

“Blackface! Blackface! Blackface!” he heard. 
Blaclcface jumped up. Tiiere stood his mother! 
“Blackface,” she said, "I have been looking every- 
where for you! Where in the Avorld have you been?” 

“I have been Avalldng through the AAmods to see 
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Suppertime for Blackface 
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what I could see,” Blackface said, trj'ing to be brave. Blackface grumbled a little, but he dabbled the 
“Well, it was very wrong of you to run away when crawfish about in the water for a moment or two, and 
you should have been asleep in the don. Something then going out on the shore, he sat down and ate it 
might have happened to you.” greedily. 

” Something did happen to me,” Blackface answered All night long the raccoon family fished and gath- 
quickly. And then he told his mother all about the ered berries and dug up tender roots. At last it was 
woodpecker and the beetle and the bumblebee. And time for them to go back to the hollow tree, 
when he had finished telling her, he whimpered a little Blackface felt very sleepy. As he trotted along 
and said, ” I’m awfully hungrj’-, too, mother.” through the woods behind his mother he said; 

His mother did not scold him any more. She only “I thought it would be fun to go out into the forest 

rubbed his fur with her nose and said: “You will feel in the daytime, but it wasn’t as much fun as I thought 
better when you have something to eat. We will go it would be.” 

down to the stream and fish for our supper. Your “No,” his mother answered. “The safest place for 
father and the rest of the family are already down raccoons in the daytime is inside their hollow tree.” 
there.” “After this, I’m going to stay in the tree in the 

Blaoltface followed his mother down to the little daytime, and sleep as you and father do,” he said, 
stream. “Hello, Blackface!” called his .sister Gray- “But I will go out at night, won’t I? I will go out 
])aws. “Come and fish with us — we’re catching craw- every night for the rest of my life and fish in the 
fish.” stream for my supper.” 

The cool water felt very good as he waded out into “ Not every night,” his mother told him. “You will 
it. He began to feel about on the sandy bottom of the fi.sh and eat all summer, but when the cold comes, you 
stream vdth the slim fingers of his forepaws. Pie will go to sleep in the hollow tree, and you will sleep 
turned over several stones before he found what he there all winter long.” 

wanted, but by and by he caught a fine crawfish. “Won’t I fish at all, then? ” the little raccoon asked. 

He was so hungry that he put it to his mouth at “No,” his mother answered, “you will only sleep, 

once, but his mother called sharply: “Blaclcface! Raccoons always sleep when winter comes, so you will 
Don’t eat your food until you have washed it! I have lie safe and snug in the den. You will not wake until 
told you that a gi'eat many times.” the warm spring is here again.” 

"But I am so hungry, mother,” the little raccoon Blackface thought about this for a little while, but 
told her. “Must I wash all the food I eat tonight?” he soon forgot it, for winter would not be here for a 
“Yes,” answered his mother. “Raccoons always long time yet. 

when they can, so of course you must Safe up in the den once more he thought only about 

the fun he would have when he went fishing again. 





A Tangled Web of Strains 


RAGES OF MANKIND 


The Many RAGES in the Brotherhood of MAN 


■OAGES OF MANKIND. Today, in any large .sea- 
port, the streets present a varied array of man- 
kind — white, black, yellow, and perhaps brown. Even 
among men of one color, many striking differences in 
appearance can be noticed at a glance. Anybody can 
tell a tall, blond Scandinavian from a short, swarthy 
Greek, or a thin-faced Arab. Nobody would mistake a 
Spaniard for a Malaj', although some might mistake 
the sun-blackened Malay for a Negro. The marked 

HOW THE CHIEF RACES ARE 


differences in appearance tell us that mankind has 
developed different strains, called “races.” But to 
name or describe the.se races accurately is not easy. 
The chart below .show.s how the larger, most recog- 
nizable .strain-s of men have been mixed together in the 
past; and history tells of many mixtures which are not 
shown. Europe has been .swept, for example, by wa%'e 
after wave of settlers and conquerors since the days 
of the Ice Age. 

RELATED TO ONE ANOTHER 



CAUCASIAN, 


Chinese, Slavs 
Japanese 


Turks" 

Mongols, 

Samoyeds 


IBILLION" 


Tall Blonds 

OF N.W. Europe 
(Scandinavia, 
Britain, France, 
Germany, etc,) 


2 billion 


Modern Round-headed, African 
Mediterraneans Stocky Brunets ^Negroes 


Iranians, 
Afghans, 
Related 
Peoples 
OF India 


(Greeks, ITALIANS, 
Egyptians, Semitic- 
speaking Peoples 
SUCH AS Arabs, Jews) 
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Huns, 

Tungus 
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Magyars 
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Armenians 
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Romans, Celts , 


Nordics 
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Mediterraneans 


Cave Men of 

/EUROPE DURING 
/ THE Ice Age 


American 
Indians, K 
Eskimos^ 


Mongolian branch 
S traighi: hair, flat faces, 
yellow to brown 


Caucasian Branch 
W avy hair, narrow 
nosesjwhiteto dark 


Lapps 


^Dravidians 

^Veddas 


7 Australian 
'Blackfellows'* 


Bushmen, 

' Hottentots 

..»,PISM!ES 


Proto- 

Indics 


Negroid branch 

Woolly hair, broad 
noses; dork to black 


Earliest Men (Homo sa 


Here we see how allthe races of mankind have become intertwined in prehistoric and historic times. Oniy such stocks as the Negroes, 
who have been isolated until recently, have maintained pure strains, Estimates of the relative numbers in each large stock are shown 
at the top. A small segment shows all peoples other than the three types which are named. 
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UhdeK Coloi^d 
Control 


6,000,000 
S q. M 1 1 es 


Less than one half the world is inhabited by the white racei 
yet the whites control nearly nine-tenths of its area* 




White Expansion Since 1500 


Each wave intermingled with pef)ple already on the 
ground and produced a mixed population within a few 
generations. Hence any attempt to trace any one 
strain or race throughout mankind is difficult. 

Many plan.s of racial classification have been pro- 
posed, ba.sed on geographical distribution, language, 
physical characteristics, and habits and customs. 
Modem ethnology (as this branch of knowledge is 
called) for the most part bases its classification on 
physical characters alone, and considers a race as a 
THE THREE TYPES OF HEADS 

I ” ' " i 

— 


The shape of the skull is an important factor in distinguishing 
races. The three main types are shown here, from left to right, 
dolichoceJihaHCf mesocephalic, and brachycephaUc, 

permanent division of mankind having a common 
biological inheritance as indicated by the shape of the 
skull, the facial angle, the color of the skin, the form 
and color of the hair, the shape of the facial features, 
the stature and proportions of the bones, etc. 

The most obvious of these race-characters and the 
one used in the common grouping of mankind into 
the white, black, red, yellow, and brown races is the 
color of the skin. In subdividing these largest 


ranean race, extremely long-headed, rather short and 
slender, dark-haired, and of dark complexion; (2) the 
Nordic or Teutonic race, also long-headed, very tall, 
blue-eyed, and blond; (3) the Alpine, broad-headed, 
of short or medium stature, gray-eyed, brown-haired, 
and of medium dark complexion. The existing peoples 
of Europe, according to this view, are the result of a 
mixture of these three types, which are nowhere found 
in pure racial strains. The Scandinavian countries 
and northern Germany represent the greatest purity 
of the Nordic or Teutonic stock; the Slavic peoples and 
the typical stock of Switzerland and central France, 
that of the Alpine stock; and the inhabitants of Spain, 
Portugal, southern France, southern Italy, and 
Greece, that of the Mediterranean stock. 

This and similar classifications based entirely on 
physsical characteristics have largely superseded the 
older classifications based on language, which divide 
the peoples of Europe into three great families, the 
Indo-European, Semitic, and Finno-Tartaric or 
Turanian (see Philology.) 

In grouping mankind as a whole, so many classifica- 
tions have been proposed, varying widely according 
to the qualities taken as the test, that for most pur- 
poses it is convenient to retain the old classification 
based on geographical distribution and color of the 
skin. According to this scheme men fall into five 
main groups: (1) the Caucasian, European, or white 
race; (2) the Ethiopian, African, or black race; (3) the 
Mongolian, Asiatic, or yellow race; (4) the American 
(Amerind) or red race; (5) the Malay and Polynesian 
or brown race. Often tliis classification is still further 


woolly hair, and this characteristic runs almost ex- 
actly with color of skin, whether white, yellow, or 
black (see Hair) . Moreoverj it persists even though 
skin color may change, as happens when a white man 
is "burned coal black” in the Tropics. A newer, less- 
understood test which seems to run with race is the 
predominant type of blood in a population (see Blood) . 

On the basis of these and other physical character- 
istics most leading ethnologists have come to the 
conclusion that the white peoples of Europe are 
derived from three primitive races: (I) a Mediter- 


simphfied by including the Anlenoan and Malay 
races in the Mongolian division. 

One of the most amazing facts of histoiy has been 
the world-wide expansion of the white race during the 
four centuries between 1500 and 1900. At the end of 
the I5th century the white race was confined to about 

2.000. 000 square miles of Europe, while the reniaining 

51.000. 000 square miles of the earth’s land area (ex- 
cluding the polar regions) wag possessed by the 
"colored” races. At the end of the 19th century, 
the area predominantly populated by whites was 





-REFERENCE-OUTLINE for Organized Study of RACES OF MANKIND— 


T he following outline givee a convenient group- 
ing of the principal divisions of mankind, primarily 
according to their geographical distribution. It does not 
attempt to include every tribe and clan mentioned in 
the text or in the Fact-Index; nor does it pretend to be 
a, strictly scientific classification, since in that matter 
there is no complete agreement among ethnologists them- 
selves. For further information about any single tribe 
or clan see the Fact-Index, and see also the Reference- 
Outlines for the various continents, and for Ancient 
History. 

I. ANTHROPOLOGY AND ETHNOLOGY; A-22I, H-10, 
M-4S. 

A. Color as a Means of Race Classification: S-1S7. 

B. Hair as a Means of Race Classification: H-19(S. 

C. Language as a Means of Group Classification: P-171. 
II. THE WHITE RACE: C-llfi, C-24e. 

A. North Mediterranean Groups: 

a. Teutonic; E-322, T-52, C-247. Germans G-71 
(Goths G-123; Angles E-270j Franks G-282,: E-322, 
, F-180; Saxons E-270, S-34J Lombards L-181): Eng. 


lish E-270; Scandinavians S-36, C-248 (Danes D-63; 
Icelanders 1-6; Northmen, or Normans N-149, 
N-IBG, N-167 picture) ; Dutch N-66. 

b. Romanic: R-128. French F-171; Italians 1-161-2, 
1-164 pictures; Latins E.-128; Portuguese P-313; 
Rumanians R-174; Spaniards S-228-9. 

c. Slavic: S-162, E-322, C-247. 

1. West Slavs: Poles P-277; Czechs or Bohemians 
G-421, B-167: Slovaks C-421, S-162. 

2. East Slavs: Russians R-182, E-187 pioturo: 
Ruthenians U-177, A-381. 

3. South Slavs; Slovenes y-2l2: Croats ¥-212; 
Serbs S-80. 

d. Hellenic: G-1S4 map. Greeks Q-166, C-246. 

e. lUyiic: Albanians A-107, B-17, G-164; Illyrians 
A-107, G-164 map. 

f. Celtic: C-124. Bretons B-248, F-171 picture; 
Britons E-269 and picture; Gauls F-180, R-132; 
Irish 1-124; Plots and Scots S-46; Welsh W-2. 

g. Lettlc: Letts L-71; Lithuanians L-164. 

h. Indo-Iranian: Afghans A-29, 1-34 picture; Arme- 
nians A-303, A-302 pictures; Kurds K-41: Modes 
M-107, P-133: Persians P-131, C-246; Gipsies G-90; 


BLACK, BROWN, RED, YELLOW, AND WHITE 


22.000. 000 square 
miles, against 

31.000. 000 square 
miles for the col- 
ored races, while 
all but 6,000,000 
square miles of the 
colored population 
areas were under 
white political con- 
trol. In other 
words, the white 
races, comprising 
about one-third of 
the globe’s popu- 
lation, held nine- 
tenths of its area. 

(See Population.) 

How long will the white man continue to be master 
of the world? This is a question which political 
observers have been raismg with increasing gravity 
ever since the emergence of Japan among the great 


Here we have an African Negro, a Malay Chief, an American Indian, a Chinaman, 
and a White Man, whom you recognize as Ben Franklin. These five represent 
the five great color divisions of mankind. In the modern classification of races, 
however, color does not play so Important a part as formerly. 


world powers. 
There is growing 
unrest among the 
colored peoples 
under white domi- 
nation, and there is 
arising a real sen.se 
of racial solidarity 
among the non- 
whites. The shock 
of world-wide war 
among the whites, 
first in 1914-18 and 
renewed in 1939, in- 
creased this feeling. 
Japan’s successes in 
1942 created belief 
throughout Asia 
and Africa that the day of white supremacy was 
nearing its close. The gravity of this problem is 
heightened by the fact that the colored races ar# 
increasing in number far more rapidly than the white^ 


Outline for Races of Mankind 


racine] 


RACES OF MANKIND 


Hindus H-293, 1-34, A-32G pictures. 

i. Caucasian Proper: Circassians C-H6, T-160; Geor- 
gians 0116. 

j. Basques of the Western Pyrenees: S-227, F-I72. 

B. South Mediterranean Groups; 

a. Semitic Family : 

1. Arabian; Arabs and Bedouins A-237, A-330. 

2. Abyssinian; Ethiopians E-307, E-308. 

3. Chaldean; B-8; Aramcans S-361; Assyrians 
B-7; Babylonians B-5; Hebrews J-215. C-246, 
C-360 picture; Phoenicians P-173, C-24G. 

b. HamJtic Family: 

1. Libyan: Berbers M-25S, A-37 picture; Etrus- 
cans E-313; Hittites H-311, 1-135; Tuaregs 
A-34. 

2. Egyptian: E-202, C-245, C-14-15 pictures; 
Copts E-196. 

3. East African: Gallas, Somalis, Masai A-39, 
E-308; Abyssinians (in part) A-39, E-307. 

III. THE BLACK RACE: 

A. True Negroes: ®r-62. 

a. North African or Sudanese; A-39, A-37 pictures. 
Ashantis A-34. 

b. South African or Bantu: A-39, A-3S pictures, M-294. 
Kafirs S-200 (Zulus A-38, A-35 pictures, A-41 pic- 
tures); Kikuyus E-13S picture; Swahilis E-13S, 

B. Hottentots and Bushmen: A-39, S-200, S-2Q3 picture. 

C. Pigmies or Negrillos: P-2ia, A-40, A-3S picture. 

D. Negritos: N-62, P-218. Of Philippines P-165; of Andaman 
Islands 1-43 ; of Malaya (Semangs and Sakais) M-42. 

E. Oceanic Negroes: 

a. Papuans; N-84, E-142&. 

b. Melanesians: E-142b, Fijians F-33: Solomon Island- 
ers P-4 

c. Australian “Blaekfellows” : A-372, M-31 picture. 

IV. THE YELLOW RACE: 

A. Northern MongoUc Family: 

a. Mongolo-Tatar Branch: Cossacks 0-373; Huns 
H-302; Kalmucks M-224; Kirghiz A-330: Manchus 
C-221I, M-49a,- Tatars T-18; Mongols M-2226-d, 
M-223; Turkomans T-167; Turks (Ottomans) T-159. 

b. Finno-Ugrian Branch: 

1. Finnish; Bsthonians E-306; Finns F-44; Lapps 
ti-04i Samoyeds (Fact-Index). 

,1 2. Ugrio: Magyars H-360: Ostiaks H-3G0. 

c. Japanese-Korean Branch : Japanese J-188d, J-188 pio- 
, tures, J-193-4 pictures, M-69 picture; Koreans K-38. 


E. Southern Mongolic Family : 

a. Tibetans: T-89, 1-34. 

b. Indo-Chinese: 1-73. Annamese 1-736,' Burmese 
B-27So; Khmers 1-736; Thais (Siamese) T-73a. 

c. Southern Chinese; C-212, C-78 picture. 

V. THE BROWN RACE: 

A. Dravidian Group: 1-34. Veddahs C-137; Sinhalese C-137. 

B. East Indian Group: E-1426. Malays M-42, B-197 pic- 
ture; Dyaks B-196; Javanese J-20S, A-327 picture; Su- 
matrans S-325, E-142/ picture; Sundanese J-205. 

C. Philippine Group: P-165. Tagaloga (Luzon); Visayas 
(Mindanao); Igorots P-165; Moros P-166. 

D. Madagascar Group: Malagasies M-17. 

E. Polynesian Group: P-4. Hawaiians H-244; Maoris 
N-135; Samoans S-20. 

F. Micronesian Group: P-4. 

VI. THE RED RACE: 1-52. 

A. Prehistoric : American Archeology A-147 ; Cliff Dwellers 
C-269; Mound Builders M-291. 

B. Arctic; Eskimos E-300, A-104 picture, P-223 picture, 
G-175 picture. 

C. Northern: Athapascan 1-55; Algonquian 1-52; Iroquoian 
1-53; Tlingit 1-66; Haida 1-66; Siouan 1-54; Shoshonean 
1-64; MuskhogeanI-54; KiowaI-54; Salishan, or Flathead 
1-56; Pueblo 1-66, N-99, P-365; Natchez, or Pawnee I-S4. 

D. Central: Aztec A-408; Maya y-210, A-409 picture. 

E. Southern: S-20Sh. Incas 1-27, S-206o; Aymards S-206c,' 
Chunchos P-137 picture; Tupis, Arawaks, Caribs, Gua- 
ranis S-206 ; Ai'auoanians C-207d; Yahgans C-207c, S-206; 
Onas S-206, S-205/ picture; Patagonians P-86, S-206c. 
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Racine ( rd - s ^'), Jean Baptiste (1639-16991. 
Although he has been called the greatest dramatic 
poet of France, it may still be disputed whether Racine 
ranks higher or lower than Corneille, who first shaped 
French tragedy, or Moli&e, the great French come- 
dian. Racine’s genius at any rate was different from 
those others— beautiful, exquisite, poetic, and subtle. 

Unlike those of Corneille, Racine’s characters are 
well supplied with human frailties, whims, and errors. 
They are not great heroes, buffeting a rugged world; 
but they are rather twirled about in the swift current 
of their own pas.sions. Thus Racine’s plays are felt 
to be more lifelike than Corneille’s; and the stories 
deal •with what people think and feel and are, rather 
than with chance adventures through which they pass, 
no matter how nobly, or with great unnatural calami- 
ties which drop on them like bolts from the blue. 
Racine is also less concerned than Corneille with 
following set rules, in writing. He bbseryes a certain 


form, but he lets his own taste and the nature of his 
story decide for him what that .form shall be. To 
some extent he freed French drama from the unnat- 
uralness which comes from following rigid rules. His 
poetry is also more delicate, intimate, and emotional 
than Corneille’s. 

Probably much of Racine’s feeling for simplicity, 
delicacy, charm, and sheer beauty f Or its own sake 
came from his early and wide study of Greek. He 
lost his parents when young, and his grandfather sent 
him to Beauvais College, and later to Port-Royal, a 
famous convent school near Paris, He spent a solitary 
boyhood at Port-Royal, learning “large tracts of 
Homer,' Sophocles, and Euripides,” but this period 
was so happy that when he lay dying he asked to be 
buried at Port-Royal. 

Racine’s principal works are: ‘Th6baide' (1664) ; ‘Alexandre 
le Grand’ (1665); ‘Andromaque’ (1667); ‘Les Plaidours’ 

, (1608) ; 'B5r6nice’ (1670) ; ‘Bajazet’ (1672) ; ’Mithridate’ 
(1673); ‘Ipiiigfinie’ (1674); ‘PMdre’ (1677). 


Rays” and Waves” 


RADIATION 


RADIO, LIGHT, a7id X-’RKYS—AU Are RADIATION 


T5ADIATION. Once the only rays thought of were 
the visible rays of light. But now it is known that 
a long series of other rays exists— some of them much 
like light in many of their properties, others vastly 
different, but all called “rays” because they spread 
outward, or “radiate,” through space. 

According to theories now commonly used, these 
radiations fall into two classes; those of the eleciro- 
magnetic type, consisting of “wavelike” pulses travel- 
ing through empty space, and corpuscular radiation, 
produced by streams of 


minute particles, electrical 
in nature, derived from 
what in ordinaiy speech 
we call “matter.” In the 
study of them, their dif- 
ferences, resemblances, 
and natures, we come to 
grips with the most funda- 
mental questions known 
to physical science— the 
question of what the uni- 
verse is and how it works. 

Radiation as “Waves” 

The distinction between 
the two types of radiation 
came into science at the 
start of the 19th century 
from discoveries made concerning light. At that time, 
most scientists considered that light consisted of minute 
particles, called corpuscles, streaming from luminous 
objects and creating recognizable effects when they 
struck human or animal eyes. But when “light inter- 
ference” was discovered (see Light) this theory could 
not explain it; so science adopted a rival theory, which 
said that light consisted of vibrations in an invisible, 
weightless material pervading the universe, called the 
“luminiferous ether.” The only trouble with tliia 
theory (as scientists then thought) was that no one 
could give a description of this ether sufficiently 
detailed so mathematical formulas “fitting” observed 
phenomena could be deduced from it. 

Clerk-Maxwell’s “Brilliant Guess” 
Meanwhile, about the middle of the 19th century, 
the brilliant mathematician and physicist, James 
Clerk-Maxwell, set himself to explain the action of 
electricity and magnetism “at a distance” — that is, 
the ability of these forces to produce effects across 
apparently empty space — and to reduce it all to terms 
of mathematical formulas, so that everything known 
about the subject could be computed exactly from a 
few basic assumptions. In 1873 he published his cele- 
brated book, ‘Electricity and M"agnetism’; and the 
theory advanced in it not only accomplished his pur- 
pose concerning these subjects, but could be made to 
explain how space transmitted light waves. , 

This theory used stresses and strains in space as the 
“carrier” of electric and magnetic effects. But under 


EXAMINING THE COSMIC RAYS 


certain conditions such stresses and .strains obviously 
would radiate over great distances, just as a stretched 
elastic wire, when plucked, csirries vibrations along 
its length. Clerk-Maxwell thought this might explain 
light, since his formula for the speed of such move- 
ments, based on electric and magnetic factors, was 
that of light. All that was needed was to assume that 
the wave-lengths, or di,stance between pulses, were on 
the order of a millionth of an inch, which science 
already believed. If others existed, of lesser frequency 
and greater length. Clerk- 



Dr* R. A. MilllkaQf of thd California Institnto of Technolog?, with 
one form of the apparatus by which he examines cosmic rays. The 
lead-shielded electroscope indicates the presence of an electric 
chargOi while the shields serve to keep out other radiation. 


Maxw’ell predicted they 
would produce electrical 
effects, if suitabledetecting 
apparatus were devised. 

Clerk-Maxwell died soon 
af ter ; but his theory, some- 
times called “the most 
brilliant guess in the his- 
tory of science,” was tri- 
umphantly xdndicated be- 
tween 1886 and 1888 when 
Heinrich Hertz found the 
predicted electric effects. 
Prom Hertz’s apparatus, 
others developed the radio 
(see Radio) ; but science 
w’as interested in another 
result. If electromagnetic pulses of extremely short 
wave-length gave light, and those with wave-lengths 
of several yards (like Hertz’s waves) or several miles 
(like some generated by Marconi) gave radio, what of 
those in betw’een? Without going into details, it may 
be said that radiant heat, or “infra-red rays,” were 
found to fill the gap; and later, in the zone of Waves 
shorter than light, science discovered X-rays, gamma 
rays, and cosmic rays. Thus it had a whole array of 
forces— radio, radiant heat, visible light, invisible or 
ultra-violet light, and perhaps X-rays and the newly 
found gamma rays of radio, all carried through space 
by Clerk-Maxwell’s “electromagnetic pulses,” and 
differing only in the effects they produced and in the 
wave-lengths of the pulses carrying them. The array 
of pulses, classified by wave-length, was called the 
electromagnetic spectrum, after the spectrum of visible 
light, which fitted into this greater one. 

The Nature of Electromagnetic Waves 
Such an array, so uniform in nature, save for wave- 
length, suggested that all such pulses must have a 
common cause, differing only in details of operation. 
Early in the 20th century, scientists decided that their 
newly developed theory of matter (see Atoms and 
Electrons) liad revealed this cause. It lay in the vari- 
ous vibrations of the protons and electrons of which 
all matter was supposed to be made, and different 
types of vibration sent out different lengths of waves 
—just as a great storm rolls up ocean waves as high as 
a ship, with their crests far apart, whEe a light breeze 
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RADIATION 


Octaves of Radiation 


causes ripples only an inch or two apart. The waves, 
however, were not supposed to be anything like water 
waves. A picture suggesting their supposed nature is 
given in the article on Light, and should be examined 
before reading further here. Moreover, experience 
suggested that, unlike water waves, electromagnetic 
pulses, whether of radio, light, or X-ray, should be 
considered to travel at the .same speed, this being the 
sjieed of light, 186,270 mile.s a second. From this 
arose the fundamental relation between electromag- 
netic "frequency” or 


number of vibrations per 

second, and the “wave- 
length,” which holds that WAVE-LENGTH 

“frequency multiplied by (Metric units) 

wave-length equals the 30,000 meters 

speed of light," as ex- 
plained in the article on RADIO WAVES (Practical Use) 
Badio. 

Finally, as a matter of ELECTRIC WAVES 

convenience, science ar- I millimeters 

ranged all these pulses infra-RED RAYS 

into octaves, according 800 tnillimicrons 

to their frequency (or ^ 

what is the same thing, LIGHT 

their wave-length) and 100 millimicrons 

said that waves in some ULTRA-VIOLET RAYS 

of the octaves caused 4 millimicrons 

radio, those in other oc- x-RAYS 
taves caused light, and ' o.l miliimic 

soon. The name “octave” 

was borrowed from music, GAMMA RAYS _ 

m which a note having 
twice as many vibrations 

a second as another, is COSMIC RAYS ^ 
said to be the octave 
of the other. 

At the low-frequency, ^ 

or long-wave, end of this Jh* of each group of w. 

WA AVfAae, , Upper and lower Umits. > 

0CtaV6 system stood the different zones really are € 

pulses given off by elec- i^mountrngt^o'siyon^H 

trical machinery and hav- 
ing a frequency of less than a hundred a second, with 
a corresponding wave-length of more than 45 miles. 

At the high-frequency, short-wave end, now stand 
pulses vibrating some 100 quintillioii times a second, 
with such short waves that some 10 billion would be 
needed to span an inch. Tliis gives a range of some 
60 octaves of frequencies, of which visible light occu- 
pies only one octave. The accompanying table shows 
tlus ariangement,; ; ' ■ 

Radio WaveS-v-The Longest of AH 

The longest waves of which science has knowledge 
and which can be put to practical use are those giving 
us radio. Some, used in transoceanic communication, 
are several miles from crest to crest. The short- 
est in practical use are an jneh or two long; but scien- 


WAVES OF THE ELECTROMAGNETIC SERIES 


X-RAYS 

0.1 miliimicron 3,000,000,000,000,000,000 

(3xl0>«) 

GAMMA RAYS 

0.002 millimicron 

150,000,000,000,000,000,000 

(150xl0>») 

COSMIC RAYS 

0.000063 millimicron 

47,600,000,000,000,000,000,000 

(47.6xl0«) 


as one-tenth of a millimeter, or less than the width 
of a fine pencil mark. Thus the whole span of radio, 
or Hertzian, waves occupies some 28 octaves of the 
spectrum. About 11 are employed practically. The 
shorter waves are often called “electric waves.” 

Radio waves also illustrate another fundamental 
feature of the spectrum. They are long waves; so on 
the analogy of ocean waves, we should expect them to 
arise from tremendous electronic activity. This is the 
fact; for it takes great swarms of electrons, surging 

around specially devised 
fOMAGNETlC SERIES gf j-adio type, 

to send them hurtling 
'H FREQUENCY through space. Less vio- 

(Complete waves activity can be ex- 

per seco^n pected to produce shorter 

(lOxiC) waves— -which is indeed 

'ao) the case, as we shall see. 

®^'*(3&10«) Infra-Red Rays, Which 
Warm the Earth 

75,000,000,000 The next longest waves 
(7jx10>) those which impart 

IB 376,000,000,000,000 heat to objects they 
1 (375xio‘>) strike. Science tells us 

that heat arises from in- 
is 750,000,000,000,000 creased activity of the 

(750x10'!“) molecules composing ma- 

76,000,000,000,000,000 terial objects {see Heat); 

(7soxiO“) go it TOuld seem that 

1 3,000,000,000,000,000,000 waves of infra-red length, 

(3xio>«) when absorbed by mate- 

rial objects, act by stimu- 

160.000. 000.000.000.000.000 lating the molecules of 

(I50xi0'») the object to greater ae- : 

tivity. Also we might 

600.000. 000.000.000.000.000 expect such waves to 

(47.6xio«) arise from increased mo- 

^ lecular activity in the 


750,000,000,000,000 

(760x10'") 

76,000,000,000,000,000 

(7S0xl0“) 


of the figures will show. Light has hy far the smallest zoiie> 
amounting to only one-sixtieth of the entire range. 


tieth of the entire range. ' f I'Om the SUn, which sends 

its heat hurtling across 
space to the planets in the form of infra-red rays, to a 
stove or radiator not even hot enough to glow. 

Here again our relation between wave-length and 
the degree of activity required to create the' wave, 
holds good. The longest infra-red wave overlaps the 
shortest radio wave. From this length, infra-red 
waves grade down in length to those produced by a 
single molecule or atom— that is, to where vibrations 
mthin the atom be^n to produce visible light. The 
dividing line is at wave-lengths of about one quarter- 
millionth of an inch. Thus the infra-red waves occupy 
some nine octaves of the spectrum. 

Since infra-red waves cause warmth in objects they 
strike, they may be detected by delicate heat register- 
ing instruments, such as thermocouples. Wave-lengths 


tifio experiments, using adjoining bits of metal filings are determined by refraction and reflection, somewhat 
immersed in oil to replace the oscillating units of as for light, save that quartz lenses or various crystals, 
orthodox “sets,” have produced radio waves as short each able to reflect infra-red rays of a certain length. 







Small Part Taken by Light 


are used. Quartz interferometers, similar in principle 
to those used with light, are also employed. 

Next smaller than the infra-red waves are those 
causing visible light. They occupy only one octave 
of the electromagnetic spectrum, between about one 
quarter- and one eight-millionth of an inch, and are 
generated, according to modern theory, by electrons 
shifting in their orbits within atoms, as the article on 
Spectrum explains. This article also tells in detail 
how they are studied. 

Ultra-Violet Rays and Their Uses 
Next in order come the ultra-violet waves or rays, 
of great interest because of their effect on health, and 
uses in industry. Important biological properties 
of these rays are their , 

J Ot>/-\r\TTr'T>LTi^ATTC>C? 


, ‘T* i'p i PRODUCINGAiJirii 

sterilizing effect, or power 
to kill simple organisms, 
such as bacteria, and even 
human cell tissue ; the abil- 
ity to form pigment under 
the skin, resulting in tan- 
ning, freckles, and sun- 
burn; and in their part in 
the creation of vitamin D 
by their action upon ergo- 
■sterol (scB Ultra-Violet 
Rays; Vitamins). Many 
kinds of electric lamps for 
producing ultra-violet 
rays are made, producing 
rays of different character- 
istics, for use in photO” of the benehclal effect of irrad 
therapy, or heliotherapy, as shown ir^diatim 

the treatment of human “ 

ills with light is called. The common type is the electric 
arc; another produces the rays by means of an electric 
current through hot mercury vapor inside a bulb of 
quartz or special glass, used because ordinary glass 
will not allow the rays to pass. Needless to say, ultra- 
violet rays cannot be produced by passing light through 
colored glass. It is well to have the advice of a phy- 
sician before using ultra-violet lamps, since improper 
use will do harm, rather than good. 

Ultra-violet rays have powerful effects on many 
chemical reactions, and are used industrially for many 
purposes such as hastening the hardening of oil used 
on the surface of patent leather. Numerous substances 
will fluoresce {see Light), or shine in the dark when 
exposed to the invisible ultra-violet rays. Live human 
teeth, for example, fluoresce, whereas dead teeth will 
not; so that the rays may be used to advantage in 
dental diagnosis. Forged documents or faked works 
of art are examined under the Ultra-violet rays, either 
by fluorescence or photography, or both, to obtain 
information as to original states, or as to attempted 
fraud or alterations. Both the ultra-violet rays and 
the X-rays affect photographic plates just as do visible 
light rays, so that photographs may be taken using 
camera lenses of quartz or some other material that, 
unlike ordinary glass, permits passage of the rays.: 


The entire ultra-violet zone extends from wave- 
lengths of about one eight-millionth of an incli to one- 
fourth of that length, where they overlap the longer 
X-rays. How these are generated and studied is told 
in the article on the subject. The shorter X-rays over- 
lap the gamma rays given off by radioactive substaneas 
(see Iladiuin and Radioactivity). The shortest of these 
are only about one twenty-billionth of an inch long. 

“Cosmic Rays” the Shortest of All 
Below these come the shorte.st waves of all — “cos- 
mic rays.” The.se rays, fir.st detected in 190.3, were 
studied intensely by Kohlhorster, Millikan, and 
others after the first World War. Their wave-length 
is too short to he me.'isured l)y any ajiparatus now 
known. Borne are power- 

f?CCRM'T'TAt TMt?r\r\rN i 


LIFE-ESSENTIAL IN FOOD 


Dr. Harry Steenbook, of the University of Wisconsin, discoverer 
of the beneScial effect of Irradiating foodstuffs with ultra-violet 
rays. Is here shown Irradiating a dish of rolled oats in the rays 
from an ultra-violet lamp. 


- ful enough to penetrate 18 
feet of lead. Many physi- 
cists believe that they 
originate in great atomic 
change.s occurring in stars 
or in interstellar space, 
and that the changes 
may arise from the anni- 
hilation or the creation 
of matter. 

Few concepts in science 
have brought more varied 
phenomena together, and 
have explained them in 
terms of one tlieory so 
beautifully as has this pic- 
fnTfoo®dsmas°wfth ture of the electroma guetio 
dish of rolled oats in the rays spectrum. Its very beauty 
violet tamp. ii. j j • 

bhnded scientists to sev- 
eral defects. One was the sheer impossibility of con- 
ceiving a wave motion such as shown in the article on 
Light, moving outward in concentric spheres. Another 
was the failure of the Michelson-Morley experiment to 
detect “ether drift” {see Michelson, A. A.). Scientists 
felt, however, that sooner or later these matters would 
be cleared up without upsetting the theory; and it 
was not until the beginning of the 20th century that 
doubts arose, born of discoveries in other fields, 
particularly in corpuscular radiation. 

The Nature of Corpuscular Radiation 
As told in the articles on Atoms and Electrons and 
Radium and Radioactivity, about the beginning of 
the 20th century scientists came to believe in a star- 
tling new theory concerning the nature of matter. 
Briefly stated, this theory held that every kind of 
matter — ^which means every kind of chemical element 
— ^is composed of minute electropositive particles, 
called protons, and still more minute electronegative 
particles, called electrons. The only difference between 
an atom of a gaseous element like hydrogen, and one 
of a heavy, solid element like lead, is in the number 
and arrangement of these protons and electrons. 

Various conditions can break one or another kind 
of particle loose, and they are believed to be respon- 
sible for many well-known natural effects. Electricity, 






Ttie blackeaedsides of tbe vanes 
absorb more radiation than the 
white, and reaction with the gas 
particles makes each windmill 
of the "radiometer** revolve. 


for example, is supposed to consist of streams of elec- 
trons {see Electricity; Electronics). These electrons 
have been “harnessed’' to give us vacuum tubes 
such as we use in radio sets, and photoelectric cells 
{see Photoelectric Devices). Rearrangement of these 
particles within the atoms of certain substances cause 
some to be ejected, giving rise to the phenomenon of 
radioactivity. This radiation is of corpuscular type, 
with electropositive and electronegative rays. 

Tbe radiation of negative electricity, or electrons, 
is described in the various articles mentioned. Many 
of the methods there described also reveal facts about 
the radiation of po,sitive electricity, or 
protons. Study of these rays has been 
greatly aided in recent years by the use 
of the ‘‘ma.ss spectrograph,” developed 
by F. W. Aston (born 1877) from earlier 
apparatus devised by J. J. Thomson. 

Aston’s Mass Spectrograph 

In this apparatus, positive rays ejected 
from the anode of a vacuum tube are 
passed between powerful electromag- 
nets and electric charges, somewhat in 
the manner shown in principle in a pic- 
ture with the article on Radium. These 
forces can be so balanced that the flying 
particles will be deflected in one direc- 
tion strictly according to their mass, and 
the deflection is registered by their effect 
upon a properly placed photographic 
plate. Among other discoveries made 
with this method, Aston was able to 
prove the existence of isotopes among 
the chemical elements; for he showed 
that protons of the same element were 
deflected by different amounts, indicat- 
ing that while chemically and otherwise 
identical they had slightly different 
masses (see Chemistry). 

For a time it seemed that these dis- 
ooveries could get along peaceably 
enough with those made concerning the 
electromagnetic spectrum, each cover- 
ing its own field. Scientists studying 
corpuscular radiation, for example, 
had the task of explaining the atomic 
“electron jumps” which cause light, 
while students of electromagnetic phenomena had 
to explain the behavior of light there^ter. Foratime, 
science expected that when each group had solved its 
problem, the answers would interlock. But to their 
eonsternation, this did not happen— the first real 
trouble coming in 190! when Max Planck (born 1858), 
of Berlin University, published the results of his 
studies of radiant heat. 

Planck's constant, the Onantum, and the Photon 

According to the electromagnetic theory as energy 
was absorbed by a radiating body, it should be given 
forth in gradually increasing amounts as the “intake” 
increased. But Planck found that the radiating body 
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absorbed energy without giving forth anything until 
a certain amount had accumulated; then it gave forth 
a definite spurt of energy. Such a process could not 
be explained if energy consists of waves. But if energy 
consists of corpuscles, then the gains and losses will 
be in definite amounts which correspond to the 
energy charges of the corpuscles gained or lost. 

This supposed corpuscle of energy was named the 
quantum. In amount, it was found equal to the vibra- 
tion rate or frequency of the radiation, multiplied 
by a certain number called PfancA's constant. This 
could be taken to mean that energy consists of small 
“lumps,” so to speak, of some kind. 
When these lumps are set to vibrating, 
they cause heat, light, or other radia- 
tions according to the rate of the vibra- 
tion. Such a lump came to be called a 
quantum of action, to distinguish it from 
the pure quantum, which changes en- 
ergy as its vibration rate changes. 

The amount of energy in a quantum 
of action is inconceivably small. More 
than 6)4 billion trillion such units are 
needed to make one erg, and one pound 
moving one foot in one second has more 
than 13)4 million ergs of energy. Never- 
theless, this tiny unit is large when 
compared to atoms. (In exact figures, 
Planck’s constant is 6.66xl0~”.) 

This theory received strildng confir- 
mation in 1913, when Bohr announced 
that Planck’s constant was involved in 
the spectrum of hydrogen (see Spectrum 
and Spectroscope). Thus the quantum 
of action seemed to appear in light as 
well as in heat; and scientists renamed 
it the photon for this reason. But many 
thought that if light consists of photons, 
the wave theory of light and electro- 
magnetic radiation must be given up. 
Others pointed out that the quantum 
or photon theory stil! could not explain 
diffraction and polarization of light, or 
radio. 

Gradually, however, a combination of 
these views began to seem possible. 
Oddly enough, this new hypothesis rests 
upon a guess made by Sir Isaac Newton liimself. He 
never was satisfied with the corpuscular theory, as 
many people think he was ; and once he suggested that 
light might consist of corpuscles moving in waves. 
Leaders of modern physics, such as Schi-Sdinger, Heisen- 
berg, De Broglie, and Dirac, have produced advanced 
mathematical analyses of the problem which indicate 
that this may be true. If so, the story of radiation 
will be a marvelous circle, starting with Sir Isaac New- 
ton, running through centuries of controversy, giving 
us our scientific knowledge of light and electricity and 
such boons as the radio and X-rays on the way, then 
coming back in the end to the Newtonian idea. 


The “New Physics’’ { 
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How Radio Waves Are Made 


RADIO 


^'Farihest South for Radiol’’ Here in the bleak Antarctic nlght> Admiral Byrd’s expedition maintained this radio station at 
its base “Little America” during 1928-29. By working with ^ew York City, roughly two>thirds of the way around the earth, 
members of the expedition heard entertainment, national events, and communicated with their families and the world, 
Nothing could be a more striking evidence of radio’s power to annihilate distance in matters of communication. 


■pABIO. The space about you is literally quivering 
with intense activity. Voices talking in Engli.sh, 
French, German, Italian, Spanish, Japanese, and 
other tongues. Dispatches intended for men who 
live in remote polar regions or lonely Pacific islands. 
Programs of concerts, or lectures on their way from 
all the more important cities the world over. There 
are messages in code flashing from continent to con- 
tinent, signals from ships at sea, from airplanes above 
the clouds. In fact, if some device could turn into 
sound simultaneously all the radio waves that are 
passing through your room at this very moment, you 
would hear the greatest jumble of noise, languages, 
and music that was ever caught by human ear. 

The whole story of radio is the story of how these 
silent and invisible waves are produced in the first 
place, how they are detected and disentangled from 
one another by the instruments which receive them, 
and how these instruments magnify and translate 
them back into sounds for our ears to hear. 

First, let us get rid of the common notion that 
radio waves consist of electricity itself passing through 
space like some kind of invisible lightning. Though 
electricity produces these waves, they are something 
different. They belong to the group of wave motions 
that includes also heat waves, light waves, ultra- 
violet rays, X-rays, gamma rays of radium, and so 
on, aU of which move through space at the same rate 
of about 186,000 miles per second, or, to use the 
more serviceable figure, 300 million meters per second. 
(See Light; Radiation; Spectrum and Spectroscope.) 
The difference between each of these types of wave 
motions depends, then, hot upon tbeir speed, but 


upon what is called their frequency, that is, the 
number of waves that are generated per second. 

Wave-Length and Frequency 

Of all the known types of radiant energy, radio 
waves have the lowest frequencies; but even these 
run to such high figures, ranging up to many millions 
per second, that it is often more convenient to speak 
of them in terms of wave-length, which is simply the 
distance one wave travels before the next one starts 
on its way. Suppose, for example, waves are going 
out with a frequency of one million a second, or, to 
put it another way, suppose they are traveling one- 
millionth of a second apart. How far will a radio 
wave go in one millionth of a second? (Its speed, 
remember, is 300 million meters a second.) 

Anawor; 300 motors. It is called a 300-ineter wave. 
From this wo soo that dividing 300 million by the 
frequency gives us the wave-length and, vice versa, 
dividing 300 million by the wave-length gives us 
the frequency. High frequencies mean short waves! 
low frequenoies mean long waves. 

Now let US see how radio waves are produced. 
The commonest type of electric current used in houses 
is a 60-cycle, alternating current. This means that 
instead of flowing continuously in one direction 
through the tvires as does a current from a battery, 
the current surges first in one direction, then comes 
to a complete stop, then surges back in the opposite 
direction, making 60 back-and-forth movements or 
cycles every second. This behavior of an electric 
current is called oscillation. 

Such oscillating currents produce disturbances in 
the space around them, generatmg radio waves that 
spread in all directions, much as a atone thrown into 
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small fraction of a soeond, making it seem lilce a 
single flash. Fig. 1 indicates how a succession of 
such spark discharges behave, yielding what is called 
a “damped” oscillatory current, in which the oscilla- 
tions are damped or diminished gradually from 
maximum to zero. They generate radio weaves of 
corresponding character, and it was with spark- 
making apparatus that the first wireless telegraphy 
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When you a radio fiet you Are turning movable plates of a 

condenser like this. Maximum capacity is obtained when the 
movable plates are completely interleaved in the fixed ones. 


Electrical Properties of Circuit 




a pond makr;>.s water waves, or the v^irating string 
of a guitar makes the air waves that we call sound. 
Each cycle of the current produces a wave, so that 
the number of cycles in the electric circuit and the 
frequency of tlie waves sent out from it are the same. 
Of cour.se, a frequency of 60 waves a second, such as 
the house current produces, is far too low for prac- 
tical radio transmission (300 million -1-60=5,000,000- 
moter wave); but it serve.s to illustrate the nature of 
oscillating currents. Why these currents make radio 
waves is a question connected with the fundamental 
theories of physios, explained in the articles on Atoms 
and Electrons and Electricity. Here we need only 
consider how oscillating currents are produced. 

“Damped” and “Continuous” Waves 

When electricity leaps across a gap, like the spark 
from your linger after you have shuffled yom- feet 
on a carpet, or the spark from a Leyden jar, the 

•firaf r>Qn»ii3a an 


Every electrical circuit has three properties that play 
an important part in radio transmission and recep- 
tion. First, it has resistance, which corresponds to 
friction in a machine, and tends to reduce the energy 
of the current. Second, it has inductance, which 
corresponds to the inertia of mechanics, and tends 
to oppose changes in the amount and direction of 
current flow. Third, it has the ability to accumulate 
electric charges, which is called the capacity of the 
circuit, and which can be compared to the storing 
of energy in a coiled spring. Once again you must 
go to the article on Electricity for a more detailed 
explanation of these properties. Here we will show 
merely their practical application to radio circuits. 

“Tuning” with Inductance and Capacity 
The latter two factors — inductance and capacity — 
are the ones that control frequency. If we increase 
the inductance or the capacity, or both, in a circuit, 
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discharges being used for the dot-and-dash code sig- 
nals. Because 'of the extreme simplicity of the method, 
some spark transmission is still used. 

On account of their uneven and interrupted char- 
acter, however, damped radio waves are unsuited to 
radio telephone work or to broadcasting. A con- 
tinuous, regular flow of waves is required of the form 
suggested by Fig. 2. It k possible to ] , , / , , i 
produce these undamped waves at low jt j r| 1 1 
frequencies with altei'nating current gen- ri MM Ijlnj l 
erators, but their frequency range is 1 j 1 11 1 1 j 

limited by the speed at which the gen- I 1 1 II | f I 
erators can be driven (see Electric Gener- f/( 


we lower its frequency, and vice versa. While it is 
true that all jiarts of a circuit have a certain amount 
of inductance and capacity, in practical radio circuits 
the inductance centers chiefly in the coiZs and the 
capacity in the condensers (see Electricity). 

The larger the number of turns of wire in a coil, 
the higher, in general, is its induotauee. The larger or 
. 1(11 more numerous the plates of a condenser, 

ft ft I ft ft M I closer the plates on one side 

, j - U . luJin|U.l are “coupled” with those on the other 
Mil 1 j 1 II side of the circuit, the higher is its 

1 I I I I I I capacity. For ease in changing from 

2 one frequency to another, radio circuits 
sntinuous ra- are equipped with variable-condensers m. 


erators can be driven (see Electric Gener- Fig 2 one frequency to another, radio circuits 

ator and Motor). The almost universal yndamp^ed^or^oontinuous^ra- are equipped with variable-condensers in 
spurc6s of radio ws>vcs today arc spocial high-ffe^uency generator or whichj by turning a knobj on© sot of platos 
vacuuni tubes which, under conditions to ^^SnthutypJIf'^aS ™ moved gradually in and out of 

bedescribedlater,wiUyieldosoillatingcur- sound fluctuations are im- coupling with another set of plates, 
r.Anf.a rtf Tnvf.nnllxr antr •ProjrtiiA'n/»^r rlooino,! pressed as in Fig, 8. xi.. 


bedescribedlater,willyieldosoillatingcur- sound fluctua 
rents of virtually any frequency desired. pressed t 
What controls the frequency of an oscillating cur- 
rent and, in turn, the frequency of the radio waves 
it sends out? It depends entirely upon the charac- 
ter of the circuit in which the current is flowing. 


foas^nre^ im- coupling with another set of plates, 
' ■ thus raising or lowering the capacity. 

These variable condensers can be seen inside any 
receiving set. Sometimes the coils are equipped with 
switches to control the inductance by inoluding more 
or fewer turns of wire in the circuit. 
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Let us suppose that we have a circuit with its 
capacities and inductances so adjusted that it oscil- 
lates at a frequency of (500,000 cycles or, as it is 
more conveniently expressed, 000 kilocycles, a kilo- 
cycle being 1,000 cycles. This, as you can easily 
figure by the method given in a previous paragraph, 
will produce a 500-meter wave. How is the receiver 
to be adjusted to pick up that wave and none other? 
Simply by adjusting the capacities and inductances 
of the receiving circuit to correspond with those of 
the sending circuit. When that is done, the two 
circuits are said to be in resonance with one another, 
and each of them is lilcewise resotiani to a 600- 
kilocycle current. 

Explaining What “Resonance” Mean.s 
Electrical resonance becomes clear if we compare 
it to sound resonance. When we stretch two violin 
strings near each other, adjusting their length and 
tension so that both are tuned to the .same pitch, 
and then pluck one of the strings, the other will 
start vibrating in unison with it. The energy of the 
sound waves from the first string is exceedingly small, 
yet as the waves .strike the second string in quick 
succession and at exactly the intervals suited to its 
natural vibration period, they set it in vigorous 
motion, ju.st as a succession of gentle pushes at just 
the right moment will keep a swing going higher 
and higher. In much the same way, radio wave.s, 
traveling over vastly greater distances and carrying 
only a very tiny amount of energy past any given 
point, still have the power to set up an oscillating 
current in any circuit that is resonant to them. Just 
as in the case of the two violin strings, the process 


the power in the form of a damped oscillating cur- 
rent across tluf spark gap; the inductance consist-s of 
a simple coil; the capacity is provided in part by 
a variable condenser (not shovm) and in part by the 


capacity between antenna 
(aerial) and ground. When 
a set is grounded (con- 
nected to the earth) the 
antenna and the ground 
act as the two plates of 
a giant condenser, the 
capacity of which depend.s 
on the size and the height 
of the antenna. This i.s 
one reason why the selec- 
tion and adjustment of 
the antenna plays an 
important part in both 
transmission and recep- 
tion of radio. 

Fig. 5 represent.s the 
simplest form of receiving 
circuit, using a crystal de- 
tector. Althougli neither 
spark transmission nor 
crystal reception are 
greatly used nowadays, 
they serve to illustrate 
with a minimum of con- 
fusing details the essen- 
tial principles of radio 
practise. 
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When the ko 7 U pushed dovrn 
sparks jump the gap and con^ 
tinue until the key rises. A 
short series of sparks makes a 
dot, a long one makes a dash, 
thus enabling the operator to 
send code messages. The par> 
ailel lines at the nght represent 
the battery. For simplicity, the 
variable condenser with which 
the circuit is tuned, as in Fig. S, 
has been omitted. 


We will suppose now that the sending operator 


of matching the electrical resonance of one circuit 
with another is called tuning. 

Wave “Amplitude” 

This brings us to another characteristic of radio 
waves that we have not yet considered. It is called 
amplitude. Suppose, for example, that our trans- 
A I * A A I 1 I J A A 1 * 1 A minting circuit is tuned 

A/WWVWWWW SdZStrpi;? 

to it; what happens? 

that the extra power does 

Both o£ the^'wavos hove the produce bigger 

same frequency, but the lower waVCS, that IS, wavCS 01 
one has twice as much “ampli- omr^li+iTrl^ «+ i-ho 

tude» or power as the upper gi eater ampiituae at tne 

one. Sounds, acting through. a game frequency. Fig. 3 
microphone, make the ampU- ^ ^ n. 

tude of radio waves fluctuate, illustrates this point. It 
as shown In the top part of FAg. 8. important point tO 

bear, in mind, since it is by variations in amplitude, 
as we shall see, that radio waves are made to carry 
sound signals in most broadcasting systems. 

The simplest form of transmitting circuit consists 
of the elements represented diagrainmatically in Fig. 4. 
The spark eoil, operated from the battery, provides 


wishes to tran.smit the letter “A,” con.sisting of a 

\ /amtctmma pushes the 

y' AN TENNA j^gy. foi- a jjrjgf instant and 

a short series of spark discharges 
leaps across the gap to make the 
dot. He then holds the key down 
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This represents a receiving circuit with a crystal detector. It is 
tuned to resoiAance with the inooAning signal by means of the 
variable condenser. The crystal rectifies the signal by allowing 
only one-half of the oscillating current to pass through it, as 
explained in the text, The fixed or “by-pass” condenser permits 
the high freavtenoy oscillations to escape through it to the 
ground, while the slower signal Impulses pass through the 
telephone receivers where they can be heard. 
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a trifle longer, producing a longer series of discharges 
to make the dash. Out from the antenna goes a 
train of waves that can be graphically represented 
as in Fig. 6. Here as well as in Figs. 1 and 7, the 
waves are .shown traveling through space, the first 
emitted being farthest from the sender. The usual 
diagram, however, shows the first at the left, the 
arrangement being according to time of emission. 


W Fig. 6 RECEivEfi_l 

These waves carry the letter “A” in code — a dot and a daah. 

These waves reach the receiving antenna and there 
set up an oscillating current of exactly the same 
form. How is this signal to be heard in. the telephone 
receiver? As you know, if you have examined such 
a receiver or read the Telephone article, it consists 
of a magnet Avith small coils of wire around its poles. 
Fluctuations of current through these coils (provided 
they are not too rapid) affect the pull of the magnet 
on the diaphragm of the receiver, making it vibrate 
in tune with the current. But, of course, neither the 
magnet nor the diaphragm can act fast enough to 
record the separate oscillations of a high-frequency 
radio current, and even if they could, the vibrations 
would be far above the range of human hearing (see 
Sound). However, the oscillations are divided into 
groups, corresponding to the number of spark dis- 
charges that jumped the gap of the transmitter, and 
their rate (from a few hundred to a thousand a sec- 
ond) is well within the range in which the diaphragm 
and our ears can respond to vibrations. 

“Rectifying” and “Detecting” 

Even so, we cannot get results by feeding this 
series of hnpulses directly into the telephone receiver, 
because half of each impulse consists of current mov- 
ing in one direction and half of current moving in 
the opposite direction. This would neutralize the 
effect on the magnet and the diaphragm would not 
vibrate at all. So we introduce into the circuit a 
type of crystal which has the peculiar property of 
allowing electric current to pass only in one direction. 
There are several such crystals, those of silicon, 
galena, and carborundum being among the most 
common. The result is to suppress half of the cur- 
rent, producing an effect that we illustrate in Fig. 7. 


The current that gets through now consists of a 
series of one-direction impulses that eah actuate the 
magnet of the receiver and register on the diaphragm 
with a buzzing noise — a short buzz for the dot and 
longer buzz for the dash. The crystal in this ease 


is called a rectifier or a detector. Presently we shall 
see how a vacuum tube can be made to act as a 
detector. But first let us consider how the trans- 
mission of sound compares with the spark transmission 
method just described. 

Carrier Waves and Modulation 

As we noted earher, a current of continuous 
undamped oscillations is required (see Fig. 2). We 
will suppose we have a circuit producing such a cur- 
rent. Into this circuit we introduce a microphone, 
which is nothing more than an extremely sensitive 
telephone transmitter. As long as no sound goes into 
the microphone, the circuit sends out high-frequency 
waves that are all of the 

same energy or ampli- j i . , I H 

mmmm 

are called carrier waves. ' ( i 

But as soon as we talk 

or play music into the 

microphone, its dia- y-j, .. A |\ 

phragm vibrates in exact 

response to the sounds, 

and its vibrations affect, FlO Q 

just as they do in a tele- Above is a continuous carrier 
r T xi_ wavei as shown in Fig. 2, after 

phone luie^ the qua^ntity sound variations have been im- 
rii" fln'WQ in pressed upon ita Selow is the 

or current tnat nows m 

the circuit. If the tones rectified as the text explains. 

_i ^ j* 'A The dotted line represents the 

we make are laint, the sounds created in the telephone 
viViT'flfinnfl oT’A Rmjill rtiH receivers or the loudspeaker by 
vmranons are smau ana varying rectified current. 

produce only small 

increases or decreases in the current; loud tones pro- 
duce large changes; high-pitched notes yield rapid 
current flitetuations, while with low notes the fluc- 
tuations are slow. 

Exactly as the current in the microphone circuit 
varies in response to the sound, so does the amplitude 
of the carrier waves, as indicated in the upper diagram 
of Fig. 8. This method of impressing audio-frequency 
vf&Yesnponradio-frequmcy waves is called modulation. 
When the current set up in the receiving circuit has 
been rectified, we get the result shown in the lower 
diagram. The wavy line represents the variations of 
direct current energy that will reproduce the sounds 
in earphones or loudspeaker. 

So far we have examined the essential principles 
involved in sending and receiving radio waves. These 
principles apply as well to the most powerful sending 
and receiving methods m use today as they did to the 
first spark-and-crystal methods of radio’s infancy. 
However, the practical application of radio would 
probably stiU be in the infant stage had not the radio 
vacuum tube been invented. This amazing device 
bears many names— audion, triode tube, thermionic 
valve, etc. — but the common practise in America is 
to call it simply the radio infie. 

The quickest way to grasp the construction and 
behavior of a vacuum tube is to see how it works in 
a simple one-tube receiving circuit such as is repre- 
sented graphically in Fig. 9. 
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The filament of the tube is heated by the curr(jnt 
from the “A” battery in the same way as a flashlight 
lamp is set glowing by its battery. Such heated 
metallic filaments (in this case often made of tungsten 
impregnated with thorium) give off streams of elec- 
trons (see Atoms and Electrons; Electronics). These 

electrons, carrying, as they 

do, negative charge.s of elec- \/ ANTENNA 
tricity, are strongly attracted 

by the 'positive charge pro- ' y 

duced on the plate of the 

tube by the “B” battery. 

The higher the voltage of the \ 

“B” battery, other things \ 

bemg equal, or the hotter (" ) 

the filament, the more elec- ^ g / 
trons will flow. This stream S K/ 

of electrons acts as a con- A ^ 
ductor between filament and o| G 

plate, much as if it were a S 'K 
wire bridging the space, and ^ 

this completes what is called 
the plate circuit. 

The Vacuum Tube as an 

AmpUfler - UWUUNU 

flrxTTriy-k/v. Thc operation of thIs ono-ti 

rhG current flowing current in the plate clrci 

through this circuit while the .marked with X’S, and t 
,.1.1.1 . circuit, consisting of the an 

filament is lighted remains upon the current in the ph 

constant so long as the grid fhargl'pSiainrtWa wly“a‘’c 
of the tube is electrically leading to^thefflamenU,^ 
neutral. But now we will densors. The antenna circ 
suppose that a train of modu- thVrtrf markid w 

lated radio waves passes this field of B, as indicated b; 
receiving set, which has been 

tuned to resonance with them. At once a correspond- 
ing oscillatmg current is set up in the grid circuit 
shown in Fig. 9, and every fluctuation of this current 
produces corresponding changes in the electrical 
charges on the grid. These are called changes in 
“potential,” that is, in the positive or negative re- 
lation of the grid to the filament or the plate. 

Since the grid stands between the filament and the 
plate, it is evident that when this charge tends 
toward the positive side it will reinforce the positive 
attraction of the plate, increasing the flow of electrons 
from the filament to the plate and, therefore, also 
the flow of current in the plate circuit. Wlien the grid 
tends to be negative, it will oppose the flow of elec- 
trons because charges of like sign repel each other 
and, therefore, decrease the current flow. 

The important part of the whole process is this: 
Every little fluctuation in the very weal: current 
oscillating in the grid circuit controls the relatively 
powerful direct current flowing in the plate circuit. 
Thus is accomplished what is called amplification. 
What was formerly a feeble, signal becomes powerful. 

It is obvious that this same process can be repeated 
by passing the once-amplified current from the first 
tube on to a second tube where it will be amplified 
again. This transfer is usually accomplished by 


“inductive coupling” (see Electricity) between a coil 
in the plate circuit of the first tube and a coil in the 
grid circuit of the second tube. This process of mag- 
nifying the incoming signal before it is detected is 
called radio-frequency amplification. It is .seldom car- 
ried out through more than four successive tubes or 
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The operation of this one-tube receiving set is described in the text. Heating the filaznent seta 
up current in the plate circuit, running from the “B** battery, through the mament, plate, the 
wire marked with X’s, and the telephone receivers. Incoming signals pass through the antenna 
circuit, consisting of the antenna, coil B and the ground, and are impressed as the text explains, 
upon the current in the plate circuit, by means of Induction between coils A and B, and the 
grid circuit, consisting in part of the grid condenser and grid leak. The counterpart of each 
charge passing this way is considered as passing through the “minus’’ wire of the “A” battery 
leading to the filament. All these connections taken together form the “grid circuit,” which is 
really a “charge circuit,” incapable of carrying current from either battei^ because of its con.^ 
densers. The antenna circuit is tuned by the variable condenser D. The text explains the 
function of the grid leak and grid condenser, and bow a tickler coll C may be used. When C 
is used, the wire marked with a's is omitted. In an actual set C la mounted within the inductive 
field ox B, as indicated by the dotted arrow. The text tells how this circuit can be made 

regenerative or oscillatory. 

At once a correspond- “stages.” (When coils from .separate circuits adjoin 

up in the grid circuit each other end to end or side by side, a fluctuating 

3tuation of this current current in the first coil will set up a similar current in 

iges in the electrical the second coil by electromagnetic induction. Such 

are called changes in an arrangement of coils is what is meant by “induo- 

lositive or negative re- tive coupling” or induction.) 

aent or the plate. The Vacuum Tube as a Rectifier and Detector 

m the filament and the This ability to amplify makes vacuum tubes valu- 
len this charge tends able not only in radio, but in many other fields, such 

1 reinforce the positive as long-distance telephony, where relays of vacuum 

ng the flow of electrons tubes keep the cuiTcnt sustained so that speech is 

te and, therefore, also possible even over such distances as that between San 

circuit. Wlien the grid Francisco and Paris. A second important property 

ppose the flow of elec- of vacuum tubes is their ability to rectify alternating 

sign repel each other currents — that is, to take an input of alternating cur- 

rrent flow. rent on the grid, and furnish a direct current to the 

whole process is this: plate circuit. This is accomplished by giving the grid 

he very weak current a “negative bias,” or negative charge. This can he 

controls the relatively done either by coimeoting the negative terminal of 

ig in the plate circuit, a small “C" battery to the grid, or by using a suit- 

is called amplification, able condenser and high resistance (called the grid 

;nal becomes powerful, condenser and grid leak), which insure that negative 

process can be repeated electrons once on the grid can only leave slowly. The 

current from the first bias is so arranged that the negative grid charge is 

jre it will be amplified always greater than any positive charge which may 

ally aocoraplished by be brought in upon the grid. 
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“Regenerative” Circuits 


ANCESTORS AND PRESENT MEMBERS OF THE VACUUM TUBE FAMILY 
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TRIODE 


'FILAMENT' 
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'FILAMENT' 
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Now picture what hap- 
pens when an alternating 
current having first posi- 
tive, then negative, poten- 
tial, is impressed upon this 
negative charge. The posi- 
tive charges diminish the 
negative grid charge, while 
the negative ones reinforce 
it. Thus the grid charge is 
alternately weakly nega- 
tive, and strongly negative. 

These fluctuations are 
reflected in the plate cir- 
cuit by greater or less 
strength in the direct cur- 
rent always flowing in that 
circuit. We say, therefore, 
that the alternating cur- 
rent has been rectified, 
although this is not strictly 
true, in the sense that a 
crystal rectifies an alter- 
nating current. What has happened is that an incomr 
ing alternating current has been used to produce 
variations in the strength of a direct current, corre- 
sponding exactly to the alternations of the first 
current. It is by this action that a tube “detects” 
incoming signals and tubes which perform this func- 
tion in a set are called “detectors.” 

The Vacuum Tube as an Oscillator 
The third way in which a vacuum tube can be 
used is as an oscillator. Let us imagine a tube con- 
nected with grid and plate circuits so balanced that 
the two are in virtually perfect resonance or tune 
with each other. A phenomenon called “feed-back” 
will take place, where the stronger plate circuit oscil- 
lations are picked up by the original grid circuit, 
greatly reinforcing the feeble oscillations already going 
on there. This, in turn, tends to pass more energy on 
the plate circuit, which again feeds back more power- 
fully to the grid, and so on, until each strengthens 
the other to the maximum point. Sometimes this 
feed-back takes place through the capacity existing 
between plate and grid, which acts like a tiny con- 
denser inside the tube. Sometimes it is brought about 
more powerfully by a special “tickler” coil coupled 
by induction to the grid circuit coil, as indicated by the 
dotted lines in Mg, 9. This produces a circuit of the 
regenerative type, which is very sensitive and efficient. 
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Vacuum tubes started with the Fleming valve at the upper left. 
The text explains how Lee De Forest added the grid, creating 
the iriode or audion. A modern triode is shown immediately 


above at the left, with part of the plate broken away to show 
' '* ' **' *d surrounds the '' ' * 


how the fencelike grid surrounds the M>8haped filament. 
Addition of a cathode gives the “screen grid,*’ and of another 


grid, the “pentode.” In these two tubes, the filament is simply 
* “ ■ ^ 


a heater, and the cathode gives ofi the necessary electrodes, 
screen grid tube is shown immediately above at the right 


When, however, this 
feed-back is carried too far, 
the tube goes into “self- 
oscillation,” usually 
marked in a receiving set 
by howls and squeals. The 
oscillations are transmitted 
back to the antenna, where 
they proceed to send out 
their own independent 
train of radio waves, so 
that the set becomes a 
miniature broadcasting 
station, much to the annoy- 
ance of neigliboring radio 
listeners, who hear those 
same howls and squeals in 
their own sets. 

Undesirable as this self- 
oscillation may be in a 
receiver, it is the very prin- 
ciple employed by trans- 
mitting stations for gen- 
erating carrier waves except that high-power tubes 
and heavy currents are used, with elaborate controls 
for insuring exact results. 

The Superheterodyne Circuit 

A small self-oscillating circuit is deliberately 
employed as a part of superheterodyne system used 
in the majority of receivers today. This system is 
based on the fact that it is possible to mix two os- 
cillating currents of different frequencies to produce 
a “beat” current whose frequency is equal to the 
difference between the two (see definition of beats 
under Sound). This is known as “heterodjming.” We 
will suppose, for example, that the incoming signal 
has a frequency of 600 kilocycles. If the oscfllator 
in the set is tuned to 400 kilocycles, the frequency 
of the resultant signal (otherwise unaltered) will be 
200 kilocycles. This signal can then be fed into an 
intermediate-frequency amplifier . permanently tuned 
at 200. Whatever the frequency of the incoming signal . 
may he, the oscillator can be tuned with it to yield a 
200-kilocycle beat, to which the rest of the set is 
resonant. One of the great advantages in this method 
is that amplification at moderate frequencies is much 
easier and more effective than at high frequencies. 

“Audio-Frequency” and “Choking” 

After a radio signal has passed through the detector 
tube, whether it underwent radio-frequency ampli- 
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fication before that or not, it still lacks the power 
to operate a loudspeaker. It must be amplified still 
further in its rectified state. For this purpose one 
or more stages of audio-frequency ampUjicaiion arc 
used, consisting of step-up transformers (see Trans- 
former) and additional amplifying tubes. The point 
which distinguishes audio-frequency amplification 
from the radio-frequency type is the use of “chok- 
ing” in the audio transformers. As the article on 
Electricity explains, the more inductance a coil has, 
the more slowly current is built up in it, and induc- 
tance can be increased in a transformer by adding 
more coils of wire or using an iron core. For audio- 
frequency amplification, a tz'ansformer is given so 
much inductance that by the time the rapidly chang- 
ing potential of a radio-frequency curreirt gets a 
current change started through the coil one way, the 
potential has changed in sign, and cease,s to build 
up the newly started amplified current. Thus the 
amplified current “dies,” so to speak, before it gets 
well started — or, in the customary terra, it has been 
choked by the high inductance of the coil. Tlie 
energy represented by these choked frequencies is 
dissipated through “by-pass” condensers, and only 
the audio-frequency fluctuations corresponding in fre- 
quency to sounds get through the coil. The.se are 
increased in amplitude, by both the ri,se in voltage 


due to the transformers and the u.se of more powerful 
currents in the plate circuits of the audio tube.s, until 
the5' are strong enough to set up meehiinical vibra- 
tion.s ill the loud, speaker which reproduce the sounds. 

So much for the essentials of transmission and 
reception. The following is a brief summary of the 
principal parts of radio circuits, showing how they 
may vary in form and use : 

Antenna; Consists usually of saveral parallel wires for 
broadc.i.st ami long-wavo tran.smission, and of a single wire 
for short-wave transmission and for reception, A “loop” 
antenna, consisting of one or more turns of wire around a 
frame, cun lx: used for rocoption. It has strong "direc- 
tional” properties, prodneing a maximum signal when the 
edge of the loop is luriied toward the transmitting station, 
but little or no signal when the loop fares the incoming 
waves. Direction finders and radio compasse.s on ships and 
aircraft usually employ this principle (str Navigation). 

Cods: Their -size and number of hirns help to determine the 
tuning of a circuit. They are also used in pairs as air-core 
transformers to tran-srait the radio-freuuency current by 
induction from one stage of the circuit to the next. 

Comlmm’r.t: Fixed eondensers are used chiefly where it is 
necessary to paas an o.scillating current but to block off the 
direct jilate or filament current. Variable eondensers are 
used for tuning, in eonjunotion with coils. 

Vacuum Tiihca; Besides the simple typo described earlier, 
there is the "screen-grid” tube containing an extra grid 
which helps to prevent feed-back and so permits greater 
amplificntiou without the danger of oscillation; the "pen- 
tode” tube with a third grid to help eliminate the crowding 


CIRCUITS AND OPERATION OF A SUPERHETERODYNE 





Here Is a circuit diagram of a simple superheterodyne receiver, designed to use the new *‘air-ceU” battery for filament heating. As 
explained in the text, the oscillator sets up oscillaMons which beat against those existing in the grid circuit of the first detector, or 
modulator. The output of this tube passes to the intermediate-frequency amplifier, is rectified l)y the second detector, and goes 
through resistance coupling to the first audio-frequency amplifier. The final stage is the so-called “push-pull” method. The speaker 
leads shown are for the voice Coil of a dynamic speaker; if a magnetic type is used, it must be connected to the posts shown by 
dotted lines. These lead to the output transformer, which thus becomes a choke. 
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A dynamic speaker opened up to show Its construction. The 
a ring wound with fine wire— the “voice coil'* — which nc 
in a strong magnetic field in the circular gap between the 
electromagnet. When a fiuctuating current passes in th« 


Types of Apparatus 


THE SECRET OF THE DYNAMIC SPEA KER 

T'T^liER RING WOUND WITH FINE WIRE 
' THROUGH WHICH SOUND -CARRYING 
CURRENT FLOWS. RING FITS IN CIRCULAR 


POLES OF THE 
ELECTROMAGNET WITH 


cone Carnes 
normally rests 
the poles of the 
the voice coil, 
the coil vibrates to produce sound waves. 


of oloctrona around the plate; and the “A.C.” tube, the fila- 
ment of wltioh can be heated with alternating current. All 
of these are made in a wide variety of aizoa. 

Audio Tranaformers! Both the primary and secondary 
windings of an audio transformer consist of many turns of 
fine wire around an iron core, used in increasing inductance. 

Batteries: Before the advent of receivers that are run by 
the house current, all sots used batteries. The “A” battery, 
usually of 6 volts, lights the filaments of the tubes; the "B” 
battery, ranging up to 180 volts or more, provides the 
plate currents; and the small "C" battery is used to regulate 
the negativo bias of tho grids of the tubes. 

Loudspeakers: The early typo of loudspeaker was nothing 
more than a large telephone-typo roooiver attached to the 
base of a megaphone horn. Later the horn was discarded, 
and the magnet, instead of acting on a diaphragm, worked 
on an armature mounted between its poles. The armature, 
in turn, transmitted its vibrations through a pin fastened 
to the center of a largo cone. This is the principle of tho so- 
called “magnetic speaker.” The "dynamic” typo of speaker 
contains a powerful electromagnet energized by an inde- 
pendent current. The current carrying the signals passes 
through a coil fastened to tho cone. This coil is more or less 
strongly attracted by the electro- 
magnet, depending upon the flue- THE “T 

tuations of the signal current it — : I— — ^ 

carries, and ; so transmits its yi- \ I / 

brations to the cone. ■■~-iji|i| .h... ' ' 

: Shielding: In most modern re- 
ceiving sots the various stages (_ 

are separated from one , another 

by metal shields to prevent unde- BATTERY dNTENNfl 
sired “ooupiihg" dr ihteraotiou : 

between them. The shields may i 

: consist of individUEd containers § 

for each tu fe or coil, The whole hJ g 

set may be protected by a metal , . 'f 

, ease or by a metal lining in the L- — — — — — 

WOodei^oase so that it will not /— oiyc vz?/ DirQtQmeif'r 
pick u?so many stray: signals or RLSlbmtA 

static from nearrby house wiring, _ 
sparking motor oommutators, or uppe?1?ght?han“symb oh 
othar sources. - ^ : .. 


:er How far will radio messages carry? Signals 

■ ■ /] have been known to encircle the earth and 

,! come right back to the starting place. Observers 
are sure that they do this, because the returning 
waves are received at intervals of about one- 
seventh of a second after transmission, which is 
T.y5 the time required for the distance traveled. 

] Many people have wondered, “How do radio 

waves go around the earth if they travel in 
straight lines?” The explanation is that the 
waves proceed by a series of zigzag reflections 
between the ground and the ionosphere, a zone of 
ionized gas extending from 35 to 200 miles up in 
the atmosphere. The lower part of this zone is 
known as the Kennelly-Heaviside layer, after 
the two men who first suggested that it reflected 
radio waves. 

Short Waves and Radio Beams 
This reflection of waves makes long-distance 
learn transmission possible. As explained later, 
a special arrangement of antenna wdrea is used 
aUy”*reBta concentrate the outgoing waves into a narrow 
les otthe cone. This cone is aimed in the desired direc- 
oice coi , perhaps 15 degrees above horizontal. It 

strikes the reflecting layer several hundred miles 
a- away, and then it zigzags between earth and sky until 
it reaches the receiving station. Short waves are 
used for such work because they can be ooncen- 
^ trated easily into a cone and because they can be 
:e. reflected more accurately and with less cumbersome 
>y equipment. Messages can be sent on beams with as 
y> little as a hundredth of the energy that would be 
* needed to reach the same distance by broadcasting in 
(.0 all directions; and short-wave messages can be sent 
all around the earth. 

ig Radar and Other Short-Wave Devices 

^ The beam method of short-wave radio transmission 
has been applied in many other ways. One of these, 
0 , the radar system, was developed during the second 
id World War to detect planes, ships, or other objects 
through darkness or fog. When a short-wave beam 
^ strikes an approaching plane, for example, a part of 
08 the beam is reflected back toward the sending appara- 
BB tus. From this “echo” the radar instruments are able 

•ALPHABET” OF RADIO PROGRAMS 


BRTTERV dNTENNfl GROUND 


CRVSWL BESisrma 4quENcy wltmeter ammeter 

The priacipal symbols used lor the various parts of a radio circuit are shown here. The two 
upper right-hand symbols can also represent, respectively^ a radio-frequency choke RFC 
and an audio-frequency choke AFC. 
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HOW “PUSH-PULLV AMPLIFICATION WORKS 


INPUT 
FROM 
F AUDIO 
STAGE 


^ TO LOUD 
8 SPEAKER 


In “push-^11” audio amplification, the batteries A, B, and C operate 
two tubes I) and E, giving the grids equal “negative bias,** and the plates 
equal current, through the center taps on the transformers. Input from 
the first audio stage, by induction in transformer F, places equal and op- 
posite charges on the two grids. If the charge on the upper grid is positive, 
this in effect “pushes” more electrons into the upper end of the trans- 
former G. Meanwhile the negative charge on the lower grid In effect Is 
“pulling” electrons from the lower end of G. The combined “push and 
pull” enable the secondary of G to furnish more power to the loud- 
speaker than it otherwise could. Of course, every time the grid charges 
reverse, so do the “push and pull.” 

to determine with great accuracy both the direction 
and the distance of the plane in question. 

Similarly, aviators equipped with radio-sounding 
apparatus can determine how high they are flying 
above the ground, even when the earth is invisible. Be- 
cause the degree of reflection varies with different sub- 
stances, prospectors are able with radio beams to 
locate deeply buried ore and oil deposits. High- 
frequency circuits of the kind that generate short 
waves are extremely 
sensitive to changes in 
their surroundings. Un- 
less carefully shielded 
they react, for example, 
to the approach of a 
human body or of a 
piece of metal. This 
fact has been applied 
to burglar alarms and 
to devices for locating 
land mines in wartime. 

Short-wave radio 
also permits the remote 
control of ships and 
airplanes which carry 
neither pilot nor crew, 
cults, each sensitive to a certain definite 
signal, are installed. These operate 
electrical relays which, in turn, switch 
on motors that regulate the craft’s 
engine, steering mechanism, and so on. 

High-Frequency Heating Effects 

The oscillating electrical field be- 
tween the terminals of a powerful high- 
frequency circuit may : exert sufficient 
force to set into violent motion the 
molecules of any object introduced into 
that field. The result is a sharp rise in 
the temperature of the object, particu- 


larly those parts of it that offer a high rcssistance 
to electrical flow. The diathermy machines u.scd 
in medical heat treatments work on this prin- 
ciple. It has been applied also to baking the 
plastics that unite layers of ph^v•ood and to 
melting extremely thin layers of tin to coat 
tin plate smoothly and evenly. 

Hand in hand with the researches of scien- 
tists has gone the work of the amateur owners 
of short-wave tran.smitting statioms who have 
been respon-sible for numerous practical devel- 
opments in radio. These amateur.s, many of 
them only Imys, are joined in an international 
league (American Radio Relay League) and are 
constantly in comimmicatinn with one another. 
They hold sevend records for long-dLstanco 
.signaling, and are often the first to receive 
news from remote places. 

“Fading” and “Static” 

The chief obstacles to good radio reception 
are fading, static, and interference. Often in 
the midst of a message or broadcast coining from a 
distance, the .sound will fade out for a time and then 
return. Radio theory blames this on changes that 
take place in the reflecting layer of the ionosphere. 

The crackling noise called static is caused by elec- 
trical disturbances in the atmosphere, by the spark- 
ing of electric motors, or the operation of near-by 
X-ray apparatus and similar devices. Local broadcast 
signals are usually powerful enough to be heard with 
receivers turned down below the static level. 
But static is the chief obstacle to long-range 
reception. Transmission and 
reception by frequency modu- 
lation, described later, are not 
affected by static. 


RADAR 


MAGIC 
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Short-wave beams from the Instrument at the right scan the skies. Sud^denly 
from an enemy plane above the clouds come reflected waves like an echo* At 
once the radar records its direction and distance, and through automatic electric 
controls directs the fire of the guns on the unseen target. 
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Interference between stations is diminished or elim- 
inated by assigning to each station a definite wave- 
length sufficiently removed from that of stations using 
almost the same wave-length in the same territory,^ to 
prevent receivers with good selectivity from picking 
them both up at once. 

The Plezo-Electrlc Quartz Crystal 
Since all available radio channels are much over- 
crowded, if any broadcasting station strays from the 
exact frequency assigned to it, there is sure to be a 
heterodyne effect which makes itself audible in the 
receiver as a continuous squeal when one or the other 
of the interfering stations is tuned in. The better 
stations prevent such 


trouble by using the piezo- 
electric quartz crystal.The 
word piezo, derived from 
the Greek, means pressure ; 
if a piece of quartz, ^ound 
with flat, parallel sides, is 
placed in a circuit, the 
voltage applied to it will 
set up oscillations which 
maintain a steady rate de- 
pending mainly upon the 
thickness of the quartz, 
its temperature, and the 
pressure applied to it. Os- 
cillations of other frequen- 
cies are blocked, and only 
the correct frequency is 
emitted by the station. 

Station Licensing 

No radio transmitting 
is permitted in the United 
States except by stations 
and persons who hold li- 
censes from the Federal 
Communications Com- 
mission. The license fixes the frequency, power, and 
the call letters which designate the station. In assign- 
ing frequencies, the Commission observes the alloca- 
tions provided in the International Telecommunica- 
tion Convention (Madrid, 1932), as modified by the 
North American Regional Broadcasting Agreement 
(Havana, 1937). The 1937 allocations went into force 
at midnight, March 29-30, 1941. Bands are reserved 
throughout the range of frequencies for governments, 
aviation, ship communication, the police, and for 
international broadcasting. Commercial broadcasting 
uses frequencies between 550 and 1,600 kilocycles and 
between 25,025 and 26,975 kilocycles. Amateurs use 
frequencies from 1,716 to 2,000; 3,500 to 4,000; 7,000 
to 7,300; 14,006 to 14,395; and from 28,000 to 30,000. 

The call signals of stations are also assigned by 
international agreement. Each nation ia assigned let^ 
ters or^groups of letters for its exclusive use; 

The first or first and second letters of a station’s call 
signal must be the same as those assigned to that nation. , 
to show the station’s, nationality, Thus the Xinited States 


TRANSMITTING TUBES AND A CONTROL 


iises N for its naval stations, and K and W for regular broad- 
casting stations. Great Britain's national letters are G 
and M; Russia’s, R and U. Countries which have relatively 
few stations do not need the many combinations that can be 
worked out from exclusive use of a letter. Hence these 
countries are assigned groups of three-letter combinations 
starting with the same first letter. Thus Spain is given the 
range EAA-EHZ, and Ireland has EIA~EJZ. If the number 
of stations increases enough to warrant more combinations, 
additional ranges are assigned; thus Germany, which had 
only D, was later also given EZA-EZZ. 

The development of radio circuits and of the 
vacuum tube has brought in its train countless related 
inventions and applications. Pictures are now sent 
through space (see Television). Amplifying units, con- 
sisting of vacuum tubes 
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and transformers similar 
to the audio-frequency 
stages of radio receivers, 
are used in electric phono- 
graphs to reproduce rec- 
ords with superior quality 
and volume (see Phono- 
graph). The extreme sen- 
sitivity of the vacuum 
tube and of its cousin, the 
photoelectric cell, is used 
to control all sorts of 
automatic devices (see 
Automatic Devices). 
Microphones connected 
through amplifiers to 
clusters of powerful loud- 
speakers send the ordinary 
speaking voice of an orator 
resounding to the farthest 
corner of the largest audi- 
toriums, or carry an- 
nouncements across foot- 
ball and baseball fields. 
Talking motion pictures 
were made possible by adaptations of radio circuits 
and allied devices (see Motion Pictures). 

The discovery and development of radio is one of 
the most wonderful achievements of modern science. 
As early as 1827, Savary showed that iron needles 
become magnetized if they are held near a spark 
discharge. In 1840 Joseph Henry succeeded in pro- 
ducing high-frequency oscillations and showed their 
effects over small distances. In the same year Samuel 
Morse, inventor of the telegraph, actually sent signals 
across a canal in Washington by stringing two parallel 
wires on the banks and using electromagnetio induc- 
tion-inot quite the same as radio, but close to it. 

Invention and Development of Radio 
When James Clerk-Maxwell laid down his famous 
theory of electromagnetism between 1867 and 1873, 
he predicted the discovery of radio waves. This pre- 
diction was realized in 1887 by Heinrich Hertz, who, 
for the first time, actually demonstrated radio trans- 
mission by the spark method. He showed that when 
a heavy spark was discharged from a Leyden jar, a 


water-cooled vacuums used in 
hose carries double distilled 
The principles, however, 
for ordinary "oscillating 
operator is holding a "wave- 
tests the wave-length of the 
sure it is correct. 


Applications of Radio 


RADIO 



Early broadcasta spread out In all dlreo- in producing waves, 
tions, as shown at A in Fig. 1 i but today out at right angles t( 
radio engineers can control the direction ends. The Sold patte 
and spread ol the waves to produce almost is shown at G, with 
any field pattern they want. 'Patterns B, at oblique angles. I 
C, and D in Fig. 1 avoid wasting energy nals from wluoheve 
over bodies of water, while pattern £ Is nearer to them. By 
suitable for communication along an air- tennae to interfere 
way. The principle used for such directed soma directions, but 
transmission is illustrated in Fig. 2. The other in other direct! 
wire shown at F is an antenna, exactly are obtained. For exa 
one wave-length long. When a complete mission in one dire 
electrical pulse is in the wire, the two V’s can be used, as 
halves of the wire act against each other V creates a narrow 

corresponding small spark leaped across a gap in a 
loop of wire 15 feet away. He proved by other experi- 
ments that the waves could be reflected and refracted 
like light waves. Because of Hertz’s pioneer work, 
radio waves are often called Hertzian waves. 

In 1895 a young Italian, Guglielmo Marconi, began 
developing Hertz’s discoveries into a method for com- 
munication at sea. On June 3, 1898, he transmitted 
the first paid radiogram from the Isle of Wight in 
England, and on Dec. 12, 1901, he sent the first sig- 
nals across the Atlantic. On Jan. 23, 1909, the value 
of radio was strikingly demonstrated when aid was 
summoned by CQD (now SOS) signals from the 
steamer Republic, after she had been rammed by the 
Florida near N antucket. {See also Marconi, Guglielmo.) 

The Slow Growth of Radio Telephony 

As early as 1883 Edison had noticed that the fila- 
ment of his incandescent lamp gave off electrified 
particles. This “Edison effect” was electronic emis- 
sion, the basis of radio-tube action; but Edison did 
not see the importance of his discovery. Not until 
1904, when J. A, Fleming produced his vacuum tube, 
with two electi’odes— the filament and the plate— was 


in producing waves. Hence no waves go 
out at right angles to the wire nor off the 
ends. The field pattern of such an antenna 
Is shown at Gg with the waves going out 
at oblique angles. Listeners receive sig- 
nals from wluchever ond of the wire Is 
nearer to them. By arranging several an- 
tennae to interfere with one another in 
some directions, but to reinforce one an- 
other in other directions, various patterns 
are obtained. For example, for beam trans- 
mission in one direction only, two open 
V’a can be used, as in Fig. 3. The front 
V creates a narrow two-way beam. The 


back V reflects the “back lobe” of this 
beam, and thereby sends all the energy in 
the desired direction. Only small short- 
range lobes go out side ways. Figurca 4 and 5 
show some of the vertical effects obtained 
bv standing an antenna up on end. In 
Fig. 4, an antenna l/4th of a wave long 
is sending energy high into the air. In 
Fig. 5, a 5/8th-length antenna is sending 
a flat wave along the ground, and also 
is sending out a small vertical “sky 
loop.” Strong sky loops of this sort are 
used to indicate the exact position 
of airports to planes flying overhead. 


this principle applied to radio. In 1906 Lee De Forest 
introduced a grid between filament and plate, and 
produced what he called au “audion.” This was the 
parent of the modern radio tube. 

De Forest’s audion was found to be the most suit- 
able device for placing sound on the air, and radio 
telephony developed steadily thereafter. In 1914 
E. H. Armstrong produced the regenerative circuit, 
and in 1916 De Forest broadcast music. 

On Oct. 27, 1920, station KDICA at Pittsburgh 
obtained a license, and on November 2 it broadcast 
the 1920 election returns. This feat popularized 
broadcasting, and stations sprang up everywhere. In 
1923 Louis A. Hazeltine patented the neutrodjme 
circuit, and in the same year broadcasts were beard 
across the Atlantic. 

Beams and Field Patterns 
A striking advance was directed transmission. Mar- 
coni led in this work by producing a radio beam in 
1922. Within a few years R. M. Foster, G. C, South- 
worth, and others had developed the field-pattern 
methods shown, in the diagram above, and broadcast- 
ing could be adjusted accurately to the areas served. 
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Similar methods provided radio beams typical 
for guiding airplanes. 

“All-electric” receiving sets were 
developed in 1926. The term means a 
set that can be operated on any light- 
ing circuit. For alternating circuits, 
the set “rectifies” the current by giv- 
ing both halves of the cycle the same 
direction, then passes the current 
through choke coils and condensers to 
smooth out the pulsations and create a 
direct current of uniform strength. 

In liomes, automobiles, and else- I 
where in the United States, there are 
today about 56 million radio sets. Of 
the ii7 million families, about 84 per 
cent have one or more sets. Annual 
expenditures for sets and parts exceed- 
ed halt a billion dollars. Broadcasting 
companies have some 75 million dol- 
lars inve.sted in equipment, and spend 
perhaps 45 million dollars a year for 
programs. Advertising expenditure for 
radio time varies with the condition 
of business, from about 85 million to 
150 million dollars a year. 

Vocational Opportunities In Radio 

From the business standpoint, radio 
has two great fields of activity— direct 
communication and broadcasting. The 
communication work includes marine 
radio, airway control and communica- 
tion, radio telephony, and similar ac- 
tivities. Broadcasting includes enter- 
tainment with commercial programs 
and educational programs. 

Within each of these fields there are 
opportunities for employment in man- 
ufacturing and design, operating, and 
business management. Broadcasting xhis^ mast^ante 
also bfiers employment to “talent”— aii dfrec^on".'' 
performers, musicians, and announcers, 
as well as writers and program planners. The technical 
aspects of radio offer opportunity, just as does any 
manufacturing and public-service industry, to those 
who “grow up in the business,” by working in the shop 
or the office. Operators in communication service and 
operators of broadcasting stations are licensed by the 
government after passing examinations. 


TYPICAL RADIATOR 


This mast antenna or radiator Is 
of the type used to broadcast in 
all directions. Its frame is 550 
feet high and weighs 130 tons. 


AD I AT OR To attain the higher positions in 

manufacturing and operating, a good 
education in electrical engineering, 
with emphasis on radio, is almost in- 
dispensable. Many universities and 
some high schools now give instruction 
in the various branches of radio. They 
offer courses in radio engineering, act- 
ing, writing, and the business aspects 
of radio, such as time-selling and 
station management. 

Opportunities for “Radio Talent” 
Employment in the “talent” field 
has the same attractions, risks, and 
requirements as work on the stage and 
in motion-picture studios. To achieve 
a successful career, one should have 
exceptional talent and good training as 
a performer. The demands are so ex- 
acting, and the work is so strenuous, 
that one who has only average ability 
seldom finds a career. 

Talent and Training Needed 
The larger networks maintain an- 
nouncer schools for those whose voices, 
diction, and general qualifications seem 
suited to microphone work. Actors 
must be familiar with microphone tech- 
nique; they must know how to place 
their voices and how to read from script. 
If they are accepted, they must expect 
many hours of rehearsal. Some enter- 
tainers receive large salaries, but most 
get little pay for small and occasional 
parts. Often, too, employment is short- 
lived, since many programs are discon- 
tinued after a few weeks. 

Like the theater and the motion- 
picture industry, radio broadcasting is 
I or radiator is an unusually intense business. With 

to broadcast in ‘j. i i. j ‘x • . 

i frame is 550 its long houis and its many disappoint- 
igha 130 tons. ments, it calls for clear thinking and 
the ability to work in a spirit of cheerful and patient 
cooperation. Script writing and program planning 
require abilities similar to those needed in advertising. 
They also require special knowledge of both the 
powers and the limitations of broadcasting, which 
has to entertain and persuade by sound alone. (See 
also Advertising.) 


H ow Ra d i 0 Progr am s Are Broad cast 


CUPPOSE we are listening to a radio program of 
music and entertainment. Suddenly the program 
stops; and a voice announces: “This is station XYZ. 
We interrupt our program to announce that the steam- 
ship (rZorio is sinking, 50 miles east of Newfoundland, 
and requests immediate aid. Further details will fol- 
low as wo receive them.” Then the program continues, 

■ while we think of the grim scene out in the North 


Atlantic— the sinking vessel, lashed by a savage gale, 
and other ships hundreds of miles away plowing to the 
rescue, with all the power of their boilers and engines. 

This incident illustrates the modern miracle of ra- 
dio broadcasting. It shows us the variety of service, 
whereby people throughout the nation can sit com- 
fortably at home and hear a world-famous orchestra 
playing in New York City, or enjoy a performance by 




HOW FREQUENCY MODULATION DEFEATS STATIC 


T3 ETWEEN 1935 and 1940 a new method for eliminating 
static and achieving high fidelity was sufficiently per- 
fected to be applied in commercial broadcasting. This 
method, developed by Edwin H. Armstrong, inventor of the 
regenerative circuit, is caSieA frequency modulation (P.M.). 

Until this method was developed, static gave trouble 
because thunderstorms and certain types of oloctric equip- 
ment emit waves similar to those used in broadcasting. 
Thus the static waves could not be entirely filtered out by 
any conceivable device. Frequency modulation uses waves 
utterly unlike those 
caused by static. A re- 
ceiver which is sensitive 
to these waves does not 
respond to static. 

High fidelity in tone is 
achieved, as explained 
below, by using a range 
of frequencies as great 
as that of the tones 
themselves. Older meth- 
ods blurred many of the 
finer tonal qualities, 
because they transmitted 
tones by modulating the 
strength or amplitude of 
carrier waves. 

One drawback of fre- 
quency modulation is the 
limited range of the ex- 
tremely short waves used. 

As explained on page 24 
of this article, and as 
shown in Fig. 1, the 
comparatively long 
waves used in amplitude 
modulation can follow the 
curve of the earth’s sur- 
face, because they are 
reflected from the ICen- 
nelly-Heaviaide layer. 

Waves as short as 
those used for frequency 
modulation do not re- 
flect from this layer. The 
difference is like that 
between little waves and 
big ones when they strike 
a rough breakwater. The 
little ones get broken up 
by the irregularities of 
the breakwater surface, 
while the big ones are reflected from the surface as a 
whole. When the extremely short radio waves have 
traveled far enough from the station to be above the 
surface of the earth (Fig. 2), the station cannot be hoard. 
Their maximum range is between 60 and 100 miles. 

This means that, to cover a wide area, there must bo 
many transmitters at distances varying between 50 and 
100 miles. Since the full range of wave frequencies re- 
quired for frequency modulation cannot be carried over the 
ordiiiary network wires, programs must be sent to more 
distant stations by coaxial cables or some similar means. 

Special receivers are necessary to reproduce programs 
broadcast by frequency modulation. Manufacturers meet 
this problem by offering sets equipped to receive both the 
older and the newer type of broadcasting. The Federal 
Communications Commission expects to let public prefer- 
ence, as shown over a number of years, determine the 
licensing of each type of broadcasting. The greatest con- 
flict, however, will be with television, since it uses the same 
wave bands as those employed for frequency modulation. 


Frequency modulation can be explainerl readily by com- 
paring it with the older method described on page 20 of 
this article. This older method, called amplitude modula- 
tion, keeps a con^nt freq\iency and wave length in the 
carrier wave, but varies the strength, or amplitude, of each 
vibration, according to the loudness of the sound beingsent. 
For example, in Figs. 3 and 4 the wavy line.s represent re- 
spectively a weak tone and a strong one, with strengths 
shown by amplitudes a and b. In Figs. 5 and 0 these ampli- 
tudes are shown impnKiacd (a' and b') upon a carrier wave. 

Figs. 5 and 9 show that 
the frequency, indicated 
by the spacing of the xig- 
sag line, remains un- 
changed. Only the amp- 
litude, or width of 
swing, varies with the 
intensity of the tone. 

In frequency modula- 
tion, the frequency va- 
ries with the loudness, 
lus shown in Figs. 7 and 
8, while the amplitude 
remains the same. In 
Fig. 7 the same changes 
in sound strength shown 
ill Pig. 3 are transmitted 
by two bursts (a') of 
higher frequency, cor- 
responding to ampli- 
tude (a). The louder 
sounds of Fig. 4 are 
transmitted, as shown 
in Fig. 8, by bursts (6') 
of still higher frequency. 
Thus the diagrams 
show us the wave changes 
by which each type of 
broadcasting transmits 
variations in the loud- 
ness of sounds. Varia- 
tions of 2 titoh in each 
case depend upon the 
number of times per sec- 
ond that the changes 
take place. In the older 
typo of broadcasting a 
sound of higher pitch 
produces a greater num- 
ber of changes per sec- 
ond in the amplitude of 
the carrier wave. In the 
newer typo it produces a greater number of changes per 
second in the frequencies of the carrier wave band. 

Electrical Principle of Frequency Modulation 
An earlier section in this article explains that the fre- 
quency of the oscillations in a radio circuit depends on 
two factors — the inductance of the circuit and its capac- 
ity. To produce the frequency changes required in the 
newer methods of broadcasting, one or the other of these 
factors must be made sensitive enough to undergo changes 
in response to sound waves. Capacity, which depends on 
condensers, is more responsive to control than inductance, 
which depends upon coils. Thus the frequency modula- 
tion transmitters operate through changes of capacity in 
their circuits. 

One way to accomplish this is to make the diaphragm of 
a microphone act as one plate of a condenser in the radio 
eircuit. Thus every change in sound that strikes the dia- 
phragm varies the capacity of the sending circuit and 
thereby changes the frequency of the outgoing signal. 
This principle is reversed in the receiving set. 



These diagrams illustrate the principal differences between broad- 
casting by freeuen^ modulation and the older method of broad- 
casting. The details are explained In the text. 
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CULTURE AND EDUCATION ON THE AIR 


Success of programs such as these shows how eager people are to one debater ponders his answer to a point made by his opponent. 

f ainJcnowledge by radio. 1, A nation-wide audience is listening as 4. Three TTniversity of Chicago professors conduct a *‘Round Ta- 
Walter Damrosch plays and talks about good music to an in- ble’’ discussion. 5. The *‘A.mericaii School of the Air’’ broadcasts 
formal audience grouped around bis piano. 2 and 3. Here we see from the American Museum of Natural History, New York City, 
one of the widely followed /'Town Meetings of the Air,” with The picture shows school pupils participating. 6, A news com- 
noted speakers debating a question of the day, and a microphone mentatoi oh the wariti Europe is about to speak from Berlin. Two 
set to catch questions from the audience. In the close-up picture, official censors are giving tneir last-minute approval to his text. 
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Serving Many Purposes 


Hollywood stars, and also CLOSE-UP VIEW OF A STUDIO BROADCAST 

occurs. A talk by the 

president of the United ' 'lY'^ '•* ' ■ '.1 

States, by the head of a «-v i '- 1 1 i 

great industry, or by a ■ !s 

labor leader demonstrates LLp yusl|p|-^ ||| P i H r^^iSfc^8ffi SH B ^^ 
how the voice of one man '' * V if L I ' ' 

can instantly reach mil- i 

lions of people. While ~ '- ||{|Ey^]||HMp|Ml^^ .•-"jffiM 

housewives are busy with 

their tasks, they can listen . v ^ gfr | ; 
to talks about new red- 
pes, new foods, and 
household helps. People 
in isolated communities 
and men at lonely posts 
can keep in touch with the 
world. In a few seconds, 
the police in several states 
can be notified to watch 
for wanted criminals. 

Warnings can be given of 
storms and floods. 

How are these radio 

broadcasts sent out? Let us visit a large broadcasting light flashes on, warning us that our studio is "on the 
station and watch a program in progress. air.” The announcer reads his introduction for the 

Inside a Broadcasting Studio program, and the performance begins. 

Large stations have many studios, from small rooms Then we look through a sound-proof window into the 

for single speakers, to great audience halls large enough adjoining control room. There we see an engineer, who 
for an orchestra and several hundred spectatons. In sits before a control board with many instruments^ and 
all the studios, the walls and the ceiling are covered a producer, who directs the broadcast. The producer 
with sound-absorbing material.to prevent echoes. can watch the performance through the window, but all 
Shortly before the broadcast starts, the announcer he hears is the sound that comes through a loud-speaker, 
warns us that the microphones pick up every sound, When the music of the program starts, we may notice 

and asks us not to talk during the performance. He a tendency to blare. ,. Instantly the engineer twists a 
also asks us to stop applauding at a signal from him, knob on his control board, until his sound meter 
to permit the program to continue. Then a red signal reads approximately 30 decibels. This, we are told, 

is the favorable volume, or measure of loud- 
ness, for music, while about 20 decibels is 
correct for voice volume. 

Presently the producer gives a hand signal 
to the performers to speed up. He must 
bring the program to an end at exactly the 
right time, “on the head.” He times the per- 
formance from a script whioh shows the 
second at which key parts of the program 
should be reached. If the performers fall 
behind or get ahead.of schedule, the producer 
signals them to go faster or slower. 
Programs from Near and Ear 
In another studio, performers are getting 
ready for the program which is to follow 
the one we are watching. In the master 
control room, an operator is ready to switch 
to this other studio at the proper second. 
Meanwhile he watches his instniments to 
see that our program is being properly sent 
out to the transmitting plant, where it is 
broadcast into space. This station is usually 


The orchestra conductor near the microphone la catching a signal from the director in the control 
room. The director holds up three fingers, meaning, “You have three beats of the time clock left.*’ 
In the right-hand control room, the actors who are to follow await their cue. 


MASTER CONTROL STATION FOR RADIO TRAFFIC 


More than a thousand wire terminals enter and leave this great switchboard 
and signal station. It is one of three in Radio City where studio and station 
hook-ups are made and nationwide schedules are distributed. 






several miles awaj-- in the country, to escape inter- announced as transcribed. “Live” performances are 
ference from steel-framed buildings and to avoid usually transcribed even if the transcription is not 
electrical di-sturhaiices from city circuits. The pro- to be used. The record permits a “play back” if 
gram is carried to it over wires leased from the controversy or lawsuits arise from the performance, 
telephone company. Advertiserscanstudytheirpastprogramsandimpor- 

The master operator also switches in all network pro- tant speeches can be permanently preseiwed. 
grams. Usually these programs are sent from wherever Advertising Supports American Broadcasting 

they are being performed over leased wires to the The total cost of broadcasting on the tremendous 
local stations that are members of the network. Each scale prevalent in the United State.s is enormous, 
station then converts the incoming program to its own How can it be made to pay for itself? 

wave-length and broadcasts it. If storms or floods in- Radio manufacturers started broadcasting soon after 
terrupt the wire service, the network companies use a the end of the first World War to stimulate the sale 
short-wave radio to bridge the gaps. Short-wave hook- of receiving sets. Some newspapers and other enter- 
ups are always used for transatlantic programs and prises also established stations to advertise themselves, 
for broadcasts from airplanes or ships at sea. When the novelty wore off, stations had to give better 

Painstaking Preparation for Broadcasting and more expensive programs to hold their listeners. 

Behind the smooth flow of the broadcasts that we In 1924 stations began to seek additional revenue by 
hear on our radios is an amazing amount of prepara- selling time to advertisers. Advertisers found this 
tion. Most programs are planned well in advance by profitable, and soon they were spending millions of | 
the program departmerds of the stations and of adver- dollars a year to buy “time on the air.” | 

tising agencies. Highly trained writers in continmii/ Charges are based on the potential size of the i 
departments prepare the scripts. Actors, musicians, audience, which depends on the range of the station or 
and others rehearse each program hour after hour network of stations and the time of day. Early morn- 
until it fits the allotted time. The publidiy depart- ing and late evening hours are the cheapest. The hours 
ments send out notices about the programs for the from about 6:00 to 10:00 p.m. are the most expensive, 
radio pages of newspapers. A one-minute announcement from a small station 

A large station’s daily program begins early in the may cost only $1, but from an important station with 
morning with news flashes, setting-up exercises, and a huge audience it may cost $70 or more. An hour on 
lively music. Between breakfast and noon, most sta- a national network with star performers may cost the i ' 
tions offer household hints and dramatic serial stories advertiser $30,000 or more. About $17,000 of this 
intended for housewives. Then come music, drama, goes to the network for the use of its facilities. The i 
eduoationalfeatures, and broadcasts of athletic events, rest is paid for performers and script. » 

Children’s programs are given between four and six The Growth of Networks ^ 

o’clock in the afternoon. The hours thereafter are Networks, or combinations of stations giving the * 
reserved for the most important programs, because same programs, sprang up when many small stations ! 
the greatest number of people are listening then. found that they could not afford to provide programs 

Sound Effects and Electrical Transcriptions of sufficiently high quality to hold listeners. They ar- 

In the early days of broadcasting, sound effects, such ranged connections by wire with large stations noted 
as the noises of storms and airplane motors, were pro- for their fine programs, and the group of intercon- 

duced by devices operated in the studio during the nected stations formed a “regional network.” The 

performance. Today many such effects are obtained managers of the network then sold time over the 

from phonograph records previously prepared. This entire system to advertisers. 

so-called “electrical transcription” produces better The regional networks pointed the way to “national 

effects, since the producer can try for the desired effect hook-ups,” or coast-to-coast chains. In 1926 the 

again and again until a perfect recording is obtained. National Broadcasting Company was formed; and 

It is also cheaper, since the records can be rented to soon had two chains, the Red Network and the Blue 

stations for much less than it would cost the station Network. In addition to their own outlets, the nhaing 

to produce the effect in its own studio. provided for larger advertising coverage by mak- 

Complete, programs, as well as sound effects, are ing contracts for hook-ups with local stations. In ' 

transcribed for rental to small stations. Transcrip- 1927, the United Independent Broadcasters, Inc., 
tions also overcome the difficulty caused by differences later the Columbia Broadcasting System, was formed, 
in time from coast to coast. Nine o'clock at night. In 1934, the Mutual Broadcasting Company was or- 
for example, is a fine time for reaching the East, ganized. Inl942,thetwochainsof theNationalBroad- 
Listeners in the Middle West could hear the pro- casting Company were separated at the request of the 

gram at eight o’clock, which is also good. But the Federal Communications Commission, and the inde- 

Rooky Mountain States would hear it at the less pendent Blue Network Company, Inc., was formed, 

favorable hour of seven, and the Pacific coast at six. Foreign Broadcasting Systems 

T1 lereforo transcribed programs are prepared for later In most foreign countries broadcasting is either con- 
use by western stations. To prevent deception, how- ducted or rigidly controlled by the government. This 

ever, the law requires that such performances be, is chiefly because of its tremendous possibilities for 




Control of Radio in Europe 


WHERE THE WRONG THING SOUNDS RIGHT 


Few naisea sound like ihemselvee over the radio* Besides, many of the 
noise^makera, like cows or locomotives, could not conveniently be 
brought into a studio. Here are some of the “sound effects** commonly 
used in radio plays and news broadcasts* 


A crackling fire may be 
only crushed cellophane* 


Hoofs on a hard road are 
clacking coconut shells. 


iH^WMiiilH p lWWa the British Broadcast- special attention has 
The hero floors the vlHoin ing Corporation (BBC), been given to foreign a, rare exceotion-Bn egg- 

by punching a rubber sponge. though a fow Unimpor- propaganda broad- beater oan imUate Itself. 

tant privately-owned systems are allowed to operate, casts of news and entertainment in the languages of 
The Corporation frankly serves the interests of the the countries at which the programs are directed, 
government, but it also tries to meet the preferences of The Soviet government controls all broadcasting 
different “interest groups.” It takes no commercial through subsidiary organizations. It emphasizes 
advertising. Programs are transcribed to be broadcast educational and propaganda programs. Owners of 
to the dominions and the colonies at suitable hours. receiving sets pay a fee, but most of the people hear 
In Germany and Italy radio is used largely to the programs from loudspeakers in schools, recroa- 
spread propaganda, both internal and international, tion halls, and other public places. 

Social Problems Created by Radio 

TONG before broadcasting came into existence, all established a Radio Commission, with broad pow'ers to 
important governments had been compelled to im- ■ regulate broadcasting. In 1934 its duties were taken 
pose certain controls on radio, if only to prevent hope- over by the Federal Communications Commission, 
less confusion on the air. In the United States, for ex- Under this control the country is divided into seven 
ample, the Radio Act of 1912 required all stations to radio zones, and the stations are grouped into four 
obtain a federal license from the Department of classes. The clcar-c/mmiel stations have exclusive 
Commerce, largely to prevent interference wdth sta- use of their frequencies and operate with not less 
tions which maintained communication at sea, At first than 6 kilowatts of power nor more than 50. The high- 
the Department granted licenses freely for frequencies power regional stations have exclusive use of their 
not used for marine communication. By 1924, how- frequencies over several zones, and use not less than 
ever, there were more than a thousand stations and all 6,000 watts of power. Regional stations use not more 
available frequencies were in use. Many stations w^ere than 2,500 watts in the daytime, and from 250 to 
increasing their power, and so were interfering with 1,000 w'atts at night. This confines their broadcasts 
distant stations on the same frequency. Something within single zones. local stations use not more than 
had to be done, or broadcasting would soon be a 260 watts during the day and 100 w'atts at night, 
chaotic jumble of competing programs. The Question of Censorship 

The Department of Commerce then refused to grant Out of this federal licensing system has come the 
more broadcasting licenses, and in 1927 Congress question of government censorship of programs. Ade- 


spreading propaganda. 

German broadcasting is 

In many countries it is 

supervised by the minis- 

financed by collecting 

ter for propaganda and 

license foes from owners 

enlightenment. In Italy 

of receiving sets, and no 

radio is theoretically a 

time is sold to adver- 

private monopoly, but 

tisers. 

programs are censored 

In England most 

by the government. In 

broadcasting is done by 

both these countries 
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gi'ee of indirect censorship was inevitable, because pupils throughout a school system listen to broadcast 
the number of stations wanting licenses was greater lessons. j • i 

1 than the number of available frequencies. In grant- Some of these efforts proved highly successful; 

in g licenses the commissioners therefore based their others did not. To be effective, an educational pro- 
decisions largely on the public interest. This meant, gram, like a commercial program, must be prepared by 

not only the interest taken by listeners in the dif- skilled writers and presented by sldlled speakers. Most 

furent stations, but also the Commission’s opinion of educational projects could not afford to hire a staff 

how well the public interest was being served by each of such workers; and often those in charge of the pro- 

.station. To apply this principle, the Commission had grams failed to realize the kind and amount of prepara- 

to decide what constituted high quality and valuable tion needed. 

service. This amounted to indirpct censorship, since Educational versus Commercial Broadcasting 

the Commission gave licenses for only two years and Many leaders in education urged that commercial 
could shut down any station after that time. broadcasting companies should give free time on the 

I Pros and Cons of Government Control air to educational programs. They argued that no 

Broadcasting stations object to this control. They company had a right to use its monopoly entirely for 

! point out that they have spent large sums for equip- its own profit, by selling all the good hours to adver- 

i ment, to train a staff of workers, and to win listen- tisers. They also cen.sured the commercial companies 

ers. This investment, they say, should give them a for putting on some programs which they oon.sidered 
f property right in their licenses. They hold that the to be trashy, sensational, and degrading to public taste. j; 

government should be entitled to limit or revoke The commercial broadcasters replied that before a | 

! a license only for offenses against law, order, or station could help in educational work it had to earn f 

decency. money enough to keep going. If those who were inter- 

The Commission claims that such a rule would ested in promoting education and culture could not 
“freeze” progress, because the physical nature of radio provide the money needed, the station had to get it 

broadcasting sets it apart from other forms of com- from advertisers. To do this, they had to attract lis- 

! munication. Any number of newspapers or speakers in teners, and they could not afford to load their pro- 

i public halls can compete for public attention without grams with dull lectures and other material of limited 

interfering physically with each other. Competing appeal. Further, they called attention to the educa- 
telegraph and telephone lines can be strung along the tional and cultural value of their sustaining programs 
same route. But only one radio station in a region can of symphony concerts, grand opera, debates, and 
use a frequency at one time. If a station makes poor round-table discussions by noted speakers. They 
use of its right, the public cannot afford to wait until pointedtothefinequalityofmany advertisingpro- 
the station is forced out of operation by loss of listen- grams. They said that schools reported greatly * 
ers. The Commission should have the right to give increased interest in good speech, because of tlie 
thefrequenoytosomeonewhowillmakebetteruseof.it, example set by station announcers and others. Broad- h 

War Time Censorship casts of fine symphonic music had led to the establish- ji 

Immediately after the United States entered the ment of good orchestras in many cities and had raised 
3 : i: " second World War, radio was subjected to the regula- the standards of musical taste throughout the nation, 
tions of the Office of Censorship. Programs in which ■ Controversy and Propaganda on the Air 
members of the studio audience take part were sub- All network companies and most stations are con- 
, ject to strict scrutiny to prevent information being stantly besieged by individuals and groups who want 

given to the enemy under cover of seemingly iimocent to promote various causes, and by others who demand 
, remarks. Amateur stations were banned, except for that certain causes shall not be presented. Dealing 

official services, and the nation-wide monitoring sys- with such demands is one of the most difficult prob- 
tem was expanded and perfected to detect secret lems in radio broadcasting, especially in the United 
sending apparatus. . States, where the companies and stations are sup- 

Bducatlon on the Radio posedly free to do whatever they think best. 

From the beginning, far-sighted men foresaw the vast Some local stations frankly take sides on controver- 

possibilitiesbf radio as an aid in spreading knowledge sial topics, just as newspapers do. The networks, 
and promoting culture. Within a year after KDBA. however, and many large stations that serve a Wide 
started commercial broadcasting, many colleges and region try noi to take sides. They settle such prob- 
institutions had started to give educational programs, lems as best they can by applying two tests ; Is a ques- 
: Some of these programs offered crop reports, infor- tion important enough to deserve time on the air? 

mation . about household management, and talks on If it is, how many sides are there to the question? 

political, social, and business problems. Others offered Once that is decided, the company tries to see that 

addresses by noted men and women, classics of literal every side gets a fair amount of time, 
tiire, drama, and music, and other material of general In many foreign countries an even greater problem 
educational and cultural value. Classes were organ- is that of international propaganda, broadcast by na- 

ized ia definite studies. ; Some of these classes were tions into the territories of other nations. In the 

home groups. Others were set up in schools, by having early days of broadcasting, the hew agency seemed to 
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How Nations “Fight” by Radio 


RADIO 


offer splendid possibilities for promoting interna- ests, and character development of children. Because 

tional understanding and good will. The supposition it can be done without effort and without thought of 

was that peoples who heard programs and discussions expense, it tends to occupy more of their time than 

from other lands would learn to understand those either reading or attending motion pictures, 

lands better. Government use of radio has worked out Child specialists agree that parents should super- 
the other way. Rival nations drench each other with vise, not only the kind, but also the number of radio 

violent nationalistic propaganda. High-powered Euro- programs that are turned on in their homes. They be- 

pean stations seek to sway public opinion in other lieve that in many cases children fall into the habit 

continents. To counteract such propaganda, United of turning on the radio and listening to it to kill 

States broadcasting companies, with government co- time rather than from a genuine interest in what they 

operation, have greatly expanded their services to hear. They feel that this habit tends to weaken a 

foreign countries. Some nations meet the problem of child’s taste for active experiences and they suggest 

keeping out foreign propaganda by “jamming the air” ; that the child will enjoy the radio more if he confines 

that is, they operate stations on the wave-lengths his listening to a few favorite and varied programs 

used by rivals, and thus interfere with reception, each week. 

Radio as a Problem for Parents (The use of radio in the transmission of pictures and 

Listening to the radio has become a leading factor facsimiles is covered in the article on Television and 

in. the leisure activities of the American family. It Telephotography. For other related subjects, see also 

exercises a profound influence on the tastes, inter- Electricity; Electronics; Radiation.) 
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BROADCASTING NEWS EVENTS “ON THE SPOT” 





Alpha, Beta, and Gamma Rays 


RADIUM — a RIDDLE of SCIENCE 

The Most Costly Substance in the World and Hotv It Was Discovered by the Brilliant 
Wife of a French Scientisi—Its Wonder-Working Powers that Led 
Science to Revise the Entire Theory of Matter 




R adium and RADiOAcriviTy. “If the whole oceaa 
■ were mercury,” said the alchemist, “I could tura 
it all to gold,” so firm was his belief in the possibili- 
ties of “transmutation,” which to him meant changing 
baser metals to gold. When 19th-eentury scientists es- 
tablished the atomic theory of chemistry, and the prin- 
ciples of conservation of mass and energy in physics, 
the alchemist’s transmutation was considered a 
foolish dream. Yet it had been going on for ages in 
nature, and in 1896 the distinguished French scientist, 
Henri Becquerel, found the first clue pointing to it. 

In an effort to enlarge knowledge of the newly 
discovered X-rays, he had been ex- 
perimenting with compounds of the 
metal uranium. In the course of the 
experiments, he found that the com- 
pounds would cause images on photo- 
graphic plates, no matter how care- 
fully they were shielded from the light. 

This effect was quickly found to be 
electrical in nature, since the presence 
of such ores would discharge an elec- 
troscope, and led many to suspect 
that the phenomenon had something 
in common with the newly discovered 
“electrons” (see Atoms and Elec- 
trons; Electricity). Meanwhile 
another line of investigation, suggested by Beequerel’s 
findings, was leading to a discovery which revealed 
transmutation actually at work, and revolutionized 
all science's theories concerning the nature of matter. 
Becquerel Effect a Clue for the Curies 
Mme. Marie Sklodowska Curie and her husband, 
Pierre Curie, professor of physics at the Sorbonue in 
Paris, learned that many extracts of uranium ores 
gave a stronger “Becquerel effect” than uranium 
itself. This they thought could only be caused by some 
hitherto unknown element being contained in the 
ores, and they started searcMng for it. The work was 
extremely laborious, for it soon became apparent that 
a ton of the ores would yield only minute traces of the 
element sought. In 1898, however, enough was ob- 
tained in the form of a chloride to permit identification 
as a chemical element. It was found to have an atomic 
weight of 226, to belong to the alkaline earths like 
calcium, to be a white metal melting at about 1 j292°F., 
and to combine readily with water, air, and the 
acids (see Chemistry). But these chemical details 
were scarcely of any interest in comparison with one 
Startling factr the new element seemed to be con- 
stantly exploding, giving off enormous amounts of 
energjr in proportion to its bulk, and yet seeming (at 
the time) to suffer no loss of weight whatever.' It was 


MADAME CURIE 


Diseoverer of Radium 


and its emission of energy radioactivity. The Becquerel 
effect now was seen to be due to the radioactivity 
existing in uranium, to a less degree than in radium. 

This seeming defiance of natural law challenged 
the attention of the scientific world. In 1899 Ruther- 
ford, working with uranium, answered part of the 
riddle when he found that the effused energy was of 
at least two different kinds, which he named alpha 
and beta rays. Villard soon after found a third kind, 
called gamma rays. All these rays were produced 
in strength by radium. By 1903 Rutherford and 
Soddy were able to give the explanation of explod- 
ing radium, which in its general fea- 
tures is accepted today. 

Nature of Radhim 
According to them, the radium 
atom is composed of a core of rela- 
tively dense particles, each one of the 
^’1 same composition as the nucleus of a 
) ■ helium atom. That is, it contains 
’i electropositive particles (now called 
f protons); and mingled with these, or 
surrounding them, are much less mas- 
sive electronegative particles, then al- 
ready identified as electrons. Thus was 
the theory of the electrical nature of 
matter born — ^for if it was true that 
radium was nothing but a mixture of eleotroactive 
particles, then, said those pioneer investigators, it 
probably would prove true also of all the other ele- 
ments. As we know now, this prophecy has been fully 
developed and tested by hundreds of independent 
experiments. 

The explosive powers of radium are due, according 
to these and other investigators, to the fact that the 
two kinds of particles are loosely bound in the atom, 
and occasionally some break loose and shoot forth 
from the atom vrith enormous speed. Alpha rays 
consist of positively charged particles shooting out 
from one to three inches from the nucleus at speeds of 
about 6,000 and 12,000 miles a second — ^from 5,200 
to 10,500 times as fast as the swiftest military rifle 
bullet. Beta rays are negatively charged electrons, 
erupting from the atom at speeds sometimes nearly 
equal to that of light. Gamma rays puzzled scientists 
for many years; but now they are thought to be 
photons, or bundles of light energy {see Radiation). 
They act lilce X-rays of extremely short wave-length. 

Penetxating Power of Rays 

Each type of radiation has the power to penetrate 
matter to distances depending upon its total energy. 
Alpha rays can penetrate aluminum foil up to one-tenth 
of a millimeterthick; betarayscanpenetratefourmilli- 


this which paused the element to be named fodiMm, meters of such foil, or One inillimeter of lead; while it 
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Transmutation of Matter 


takes a piece of iron one foot 
thick to stop the intensely pene- 
trating gamma rays. 

How radium fulfils the alche- 
mist’s dream of transmutation 
follows from this. Scientists 
found that the alpha particles 
(consisting as we have seen of 
helium nuclei) promptly gathered 
in the electrons they needed to 
become stable helium atoms. This 
was the first transmutation. But 
there were , others. Alpha par- 
ticles are emitted at such a rate 
that if an ounce of radium were 
obtained, it would give off over 
385 billion such particles a sec- 
ond. Naturally, no mass of ra- 
dium could do this forever, and 
still remain radium; for after an 
alpha particle had left an atom, 
those remaining would rearrange 
themselves, and the atom of ra- 
dium would become an atom of 


RADIUM 


SEEING THE “SHOTS” THAT RADIUM FIRES 


something else. This pro- [ radioactive 
ceeds at such a rate, soien- ■ material 
tists have found, that in ' 

1,700 years, one half of 
any mass of radium will 
have become "radium em- 
anation,” or radon (some- 
times called niton), an inert 
gas resembling helium. Part of the radon will in turn 
have become a still hghter element, polonium. The 
same is true of other radioactive elements,_sueh as ura- 
nium and thorium. In fact, the radioactive elements 
may be arranged in three series, and throughout each 
Series transmutation takes place: the uranium-radium 
series, in which some of the successive products are 
uranium, ionium, radium, radon, and polonium; the 
thorium series, and the actinium series,_in both of which 
successive products are known by then: parent names, 
with letters designating the successive products of 
transmutation, as thorium B, thorium 0, and so on. 


ADJUSTING 

The picture above explains the way* radioactivity is 
DiiiD observed in a spinthariscope (lower right). A simple way 
dULd to demonstrate the cloud effect devised by C. T. R. 
Wilson in 1897 is shown at the left. The closed glass 
vessel with flat top is partly filled with water, and a tiny 
' bit of radioactive material is mounted to shoot alpha 
' particles across the larger upper chamber. Squeezing the 
i bulb compresses air in the ^per chamber; releasing it 
suddenly reduces pressure. This causes fog to condense 
on any particle present. Any gas molecule struck by an 
alpha particle becomes ionized, and gathers fog. This 
makes it large enough to reflect a strong light, and its 
track can be photographed, as in the picture at the far left. 

Scientific experiments use more elaborate apparatus. 

Wliere does this process of transmutation end? 
Curiously enough, where the alchemist often started. 
He often sought to transmute lead into gold. Nature’s 
transmutation by radioactivity results in lead; When 
the radioactive substances, by successive transmu- 
tations, become lead, their atoms achieve electrical 
stability; no further explosions occur; and the lead 
remains lead. 

How Long Does Radium Last? 

Different transformations in these series take enor- 
mously different times, the customary unit being the 
"half-period”— that is, the time taken for half of a 
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Use In MedlclatTI 


SORTING OUT 


given mass of radioactive substance to become transt- 
muted to the next substance in the series. The half- 
period of uranium, the heaviest element and parent 
substance of radium and perhaps actinium, is the 
longest, amounting to 5 bil- 
lion years, For ionium it is 
500,000 years; and for radium 
1,700 years. Some of the 
half-periods are only days or 
minutes, and for actinium C, 
only two-thousandths of a 
second. Estimating the rela- 
tive amounts of radioactive 
substances, lead, and helium 
in different minerals, and ap- 
plying these half-periods to 
see how long ra^oaetivity 
must have been going on to 
achieve such proportions, is 
one way of estimating the 
age of the mineral, and from 
that, of the earth (see Earth). 

The study of radioactivity 
depends largely on the fact 
that the alpha and beta par- 
ticles can be deflected in 
their flight by strong elec- 
tric or magnetic fields, as 
shown in the drawing, The 
flight of the particles can be 
made visible by allowing 
them to strike a screen of 
zinc sulphide or similar mate- 
rial, where they cause flu- 
orescence. When the electric 
or magnetic field is applied, 
the fluorescent spots shift. 

The amount of their deflec- 
tion produced by a field of known strength indicates 
the mass and electrical charge of the particles. An- 
other method uses the Wilson cloud chamber, illus- 
trated on the preceding page. 

The power of the alpha rays of radium to transmute 
certain other elements at will was discovered by 
Rutherford in 1919. He bombarded nitrogen atoms 
with these rays and broke them up into fragments 
which turned to hydrogen and carbon. In the same 
way boron broke up into hydrogen and beryllium; 
aluminum into hydrogen and magnesium; and so on. 

Artificial Radioactivity 

Another great step was the discovery in 1934 that 
arlijiaal radiocu;Hmtp could be set up in many sub- 
stances by bombarding them with alpha particles from 
polonium. This discovery was made by Irene Joliot- 
Curie, daughter of Madame Curie, and her husband 
Frederic Joliot. They found that atoms of aluminum 
after bombardment build Up into unstable atoms of 
phosphorus, which break down again to silicon, emit- 
ting as they do so particles similar to those from 
radium. Within a few Weeks Prof. Charles .C.Lauritsen 


This shows the prindple of the method used to study 
radium rays — deflecting; the oppositely charged alpha 
and beta rays in opposite directions with a magnetic field* 
while gamma rays are not deflected at all. 


of Pasadena, Calif., announced that he had made 
boron and other elements radioactive with an “elec- 
tric gun,” This device draws a stream of hydrogen 
nuclei, helium nuclei, or other atomic particles into 
a powerful electrical field, 
which speeds them up tre- 
mendously and then sprays 
them agamst the atoms which 
are to be made radioactive. 
More than 70 elements have 
been successfully activated 
and transmuted by these and 
similar methods. The fact 
that artificial radioactivity 
is short-lived is important 
in medicine, as we shall see. 
Radium as a Healer 
Radium and radon (the 
gaseous emanation of radium) 
are used in the treatment of 
cancer and other growths. A 
capsule of the material is 
placed near the growth and 
the flying particles either kill 
or reduce the harmful cells. 
The effects are extremely 
powerful over a short range— 
so powerful that the capsule 
must often be removed be- 
fore all the harmful cells 
have been reached, for fear 
of injuring vital tissue near 
by. Treatment of a large 
area of the body is impos- 
sible. Experiments indicate, 
however, that harmless sub- 
stances like common salt, 
made teinporarily radioac- 
tive, may perhaps be injected into the body, do their 
work gently, and lose their power before any harm is 
done. 

The high price of radium, due to its rarity and the 
difficulty of extracting it from its ores, has further 
limited its use in medicine. But as new sources have 
been discovered the price has dropped in 10 years 
from .13,600,000 an ounce to $700,000. Artificially 
radioactive substances cost only a small fraction of this. 

Radioactive Substances and Ores 

The chemical elements which are radioactive in the 
natural state, in order from the heaviest to the light- 
est, are uranium, protoactinium (formerly called eka- 
tantalum), thorium, aotinium, radium, radon or 
niton, polonium, r,ubidium, and potassium. Radium 
occurs in pitchblende, a black mineral containing uran- 
ium oxides, lead, nitrogen, and traces of the helium 
which has been evolved; also in carnotite, uraninite, 
and in small amounts in other minerals. It is always 
associated with uranium and usually with lead. 

The first specimens of radium, isolated by the 
Curies in 1898, came from pitchblende deposits at St. 
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■H'here Radium Is Found 


cover in the daytime and commg out towards 
evening to walk along the edges of the pond. 
During the hunting season many are killed as 
game. When flushed from the reeds, they make 
easy targets for the sportsmen as they wing 
their awkward way with dangling legs. The 
birds migrate southward m the fall and their 
short wings carry them surprisingly far. Many 
make non-stop flights across the Gulf of Mexico 
to their winter home in South America; others 
cross the sea to distant Bermuda. 

Most rails prefer fresh-water sloughs, but the 
salt marshes of the Atlantic coast are the haunts 
of the clapper rail. The smallest American rail 
is the black rail, 6 inches long; the largest is the 
majestic king rail, measuring more than 17 
inches. The sora is the most common and widely 
distributed American rail. 

Coots push themselves along through the 
water with feet well adapted for swimming, 
with each toe fringed with a scalloped mem- 
brane. The American coot is about 15 inches 
long, with slate-colored plumage that merg^ 
into black on the head and neck. Its bill is 
ivory-white and its frontal plate light brown. 


u the upper left comer is a Coot, ready to pounce on some water Insect. 
■Text to It Is a Sora Rail alighting on its nest. In the damp nlarsh below, 
'ou will recognize the Coot by its black head. Next to the Coot is a Clapper 
tail; below, a King Rail, rhe smaller bird at the left is a Virginia Rail 
and at the right another Sora. 
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R ailroads. Today 
■ “iron horses ’’speed 


An Electric Locomotive Pulling a C. M. St. P. & P. Train through the Cascade Mountains 
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globe, drawing trams rounding countryside for fc 

which carry people of ^ certain size they had to 

every race and products could not be found for mo 

of every land. They draws upon the entire wot 

cross mountains, dash people of an Iowan hamlet 

through forests, roar fruit from California, Lo 

through tunnels, and oysters; they wear shoes me 

pass safely over bridges Chicago, and use lun 

that are monuments of °Z change we can 

engineering skill. Who 
invented these rail- 
roads? How are they 

operated? And what is their importance, that we 
spend so iriuch money and energy in their building? 

It is only a little over a century since the first of 
the “iron horses,’’ or locomotives, came into exist- 
ence. But long before that, a queer road of wooden 
rails laid end to end was built for horse-drawn wagons 
that hauled coal from mines in England. The tracks 
were raised above the level of the mud, fastened to 
the ground, and provided with flanges or ridges on 
the outer edges to prevent the wheels from slipping 
off the track, or “tramway.” These were the first 
“rail” roads. Later the wooden rails were covered 
with strips of metal, the flanges were put on the 
wheels instead of on the track, and several loaded 
wagons were sometimes hauled by a single horse, 
linked together in a miniature train. 

With the inyention of the modern steam engine by 
James Watt, men began to study how to apply this 
new power to hauling on these tracks. A stationary 
engine was at^first used, which stood at the end of the 
road and wound up a; cable drawing the wagons 
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but before 1812 it had 
been proved that a loco- 
motive with smooth wheels on smooth rails could 
draw heavy loads even up a moderate incline. 

At this stage of progress, WiUiam Hedley invented 
(1813) a locomotive for use in the coal mines about 
Newcastle in England, which on account of its loud 
noise Was called “Puffing Billy.” George Stephenson, 
in 1814, brought out a locomotive which was used 
on a nine-mile tramway between a mine and its 
seaport, but it could not move a train much faster 
tlian a horse could wallc. Then (in 1826) came 
Stephenson’s engine, for the Stockton and Darlington 
Railway, in which the exhaust steam was sent up the 
chimney, causing a powerful draught in the firebox. 
This caused more rapid generation of steam' and gave 
more power to the engine. Soon afterwards (1829) 
his engine, the “Rocket,” made use of a multitubular 
boiler, and the essentials of the successful locomotive 
were complete (see Locomotive; Stephenson, George). 
The engines increased in size and improved in detail > 
but today’s monsters of 300 to 500 tons are the big 
brothers of the old “Puffing Billies” and “Rockets.’.’ 





The Early Locomotives 


Meanwhile wooden railway!?, with cars drawn by Northern Pacific, starting from St. Paul, reached 
horses or cables, had been introduced into the United Portland, and the following year the iSouthern Paeilic 
States to carry heavy materials such as stone and linked New Orleans and San Francisco. Later lines 
bricks. One of the first w'as built in 1826 to haul 

States railroads employ about 1,600,000 persons in the 
freight and passenger service. The trains carry almost 

one and a half billion tons of freight a year, and travel were the Atchison, Topeka, and Santa Fe, from 
a distance equal to more than 30,000 trips around the Chicago to San Diego, and the Great Northern, from 
earth. • St. Paul to Seattle, each completed in 1893, while the 

In the United States, six so-called transcontinental Chicago, Milwaukee, St. Paul, and Pacific reached 
lines, connecting the Pacific coast with the Missouri, Seattle from Chicago in 1909, virtually completing 
Mississippi, or Chicago, have been built. The first was the main railroad net of the United States, 
the Uiiion Pacific, completed in 1869 from Omaha to Canada has two truly transcontinental systems. 
Promontory, Utah, where it met the Central Pacific, The privately owned one is the Canadian Pacific, with 
built eastward from San Francisco. In 1883 the Atlantic terminals at Saint John, New Brunsswick, 
AMERICA’S FIRST SUCCESSFUL LOCOMOTIVE Quebec, and Montreal. It was Open to the Pacific 


This picture of the “Best Friend,” the pioneer locomotive in regular 
American service, is taken, from a duplicate built and run to celebrate 
the hundredth anniversary of the engine*s success. 
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How a Railroad Is Laid Out 


But the iron bands of various points particularly where there are hard 
jobs, such as tunneling, and are supplied from other 
raih-oads already built near by. This method gets the 
road finished and earning money much more quickly. 

The first work is the 
^ i preparation of the road- 
bed. Followingthestakes 
and plans prepared by 
■ ■ : 1 the surveyors, the Work- 

ing parties clear away 
trees, make “cuts” and 
: I “fills,” and otherwise 

'"Y prepare the way. Other 

^ ' parties set up bridges and 

*' As fast as the road-bed 

^ ready, the track is laid, 

ingenious machines which 
feed the ties out on a 
belt, _and put the rails in 

can complete several 

[ f|| B'-'ivel, cinders, or stone, 

^ ills' ' ^ “seasoned,” or 

I III America the usual 

H|H|| practice is to build asin- 

■. " gle-track line with as few 

o';;*- ’ tunnels, bridges, "and ex- 

So large are many modern locomotives used for liauling heavy pcnsiVe CUtS finci IlUS ES 

freight trains over mountains, that they could not round some of nnsRihlA nud Rtnrt.pnrm’Tio' 

the sharp curves if they were not “jointed." The joint consists of POSSlDie, MU SDari earning 
a bearing on the front running gear, which permits the wheels to money. Then aS the rail- 
slide from side to side under the boiler. It 1 i 

road prospers, short 
cuts,” called “air-lines,” are made to eliminate Sections 
naissance surveys is often unnecessary, of winding track which were built to avoid tunneling or 

Usually several routes are studied, and rough grading. Then the track is doubled, first at portions 

maps and proffles showing the features of each one where most trains pass, and finally over the entire 

are prepared. Experts then choose the best route; route, and thus the railroad “grows up” into a first 

the choice they make has much to do with the class line. This method is largely responsible for 

success or failure of the new road. ^ ^ great development of railroads in America, 

One route may be fairly level, requiring only a because it enabled companies to build roads in corn- 
few “cuts” tlirough hills and “fills” over valleys, parative wildernesses and make them pay. The rail- 
But it may require a tremendous tunnel to get under road built up the Community, and the community, 
an intervening mountain, or several expensive bridges, by the business it afforded, in turn enabled the rail- 
which will make it more costly in the end than one road to improve itself. Under the European prac- 
with moderate “cuts'' and “fills” all the way. Another tice, of building an expensive line at the outset^ and 
route, though less expeiisive to build, may run through building only in settled districts, vast portions of 
unsettled country. Hence it may be wiser to build the American ; West would stiff be wilderness today, 

the more expensive line, for the sake of the grater The Rails and the Rolling Stbck ^ 

local business it can get. The rails are as important as the IPcotnotive in the 

This route selected is then surveyed carefully advance of railway transportation. A great improve- 
and building commences. Sometimes parties begin ment was made abotit 1820 by the substitution of 
at each end and work toward the middle, in order tough wrought-iron rails for the perishable wooden 
that the completed track may be used to supply the or brittle cast-iron rails hitherto used. Steel rails 
workmen. Nowadays parties can be stationed at are now used exclusively, and the rapid and enormous 


mon with the eastern states, 
the railroad have reached out east and west, north 
and south, binding the states into a nation “one 
and indivisible,” and now the Pacific and Atlantic 

are as close together, largest logoi 

measured by the time . 

required for communica- : 

tion and travel, as were 

Boston and New York in 

the old stagecoach; days. 

So, too, in Canada, which 
could never have been 
successfully united into 
one Dominion without 
the railroad to bind 
together the eastern, 
central, and western 
provinces. 

The story of railroad 
building is as fascinating 
a subject as any in the 
long record of human 
progress. In building a 
railroad, the first work is 
the preliminary survey, 
or "reconnaissance.” In 
the American Par West, 
tlie problem always was 
to find the best route to 
use over the Rocldes, and 
the reconnaissance par- 
ties had many thiilling 
adventures with hostile 
Indians and the perils of 
mountain, forest, and des- 
ert. : At the present time 
most of the country has 
been mapped by the gov- 
ernment, so that the preliminary work of the recon- 




What “Rolling Stock” Means 


blazing 
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TRAIL FOR 


expansion of railways after 1865 was largely due to 
the Bessemer process (see Iron and Steel), which 
made it possible to produce great quantities of steel 
rails easily and cheaply. The rail used universally in 
America for steam railways is known as the flanged 
T-section, and was invented in 1830. It is made in 
39-foot lengths weighing from 80 to 130 pounds 
per yard, or for 
special roads, even 
as much as 160 
pounds. 

The “gauge” of 
the track is the dis- 
tance between the 
rails of the two 
sides. “Standard 
gauge” for Ameri- 
can, Canadian, and 
most European rail- 
ways is 4 feet S| 
inches wide; this 
was the distance 
over all of the old 
wagon wheels. 

“ Narrow gauge” 

(which may be as 
narrow as 2 feet 8| 
inches) is used in 
America chiefly in 
mountainous re- 
gions. “Broad 
gauge” of varying 
widths beyond the 
standard has been 
used in different 
European coun- 
tries: 

All track must be 
kept “full spiked” 
and in perfect 
gauge to insure 
safety. : Track is 
maintained by sec- 
tion gangs, a gang 
Of four to seven 
men with a foreman 
having charge of a 
section Of road — 
from five to eight miles of single track, and a pro- 
portionately shorter distance of double, three-track, 
or four-track road. 

There has been a similar improvement in the 
“rolling stock,” by which is meant the coaches and 
cars for the transportation of persons and freight. 
The earliest passenger cars were built like four-wheel 
and early freight cars like four-wheel 
1835 long-bodied cars mounted on 
or six-wheel swiveling trucks began to be 
type is universally used in the United 


The railroad surveyor, especially , 

career. To him belongs the glory of the pioneer and explorer. In the early 
history of American railroads, as still today in Africa and other remote regions, 

he not only forced his way over stream and cbasi 

and ‘wild beasts. 


ate, because the proportion of car weight to load car- 
ried decreases as the latter increases. Commonly u.sed 
types include mail, express, and baggage cars, dining, 
chair, and lounge or club cans, and various type.s of 
sleeping, or Pullman cars. Some of the latter contain 
an observation platform and lounge at one end, and 
the Pullman Company also furnishes parlor oars, with 
CIVILIZATION single seats. lioller 

bearings for the 
wlieeis are becom- 
ing common. 

An American 
passenger cards en- 
tered at the end 
and is traversed by 
a center aisle, while 
European cars are 
divided into com- 
partments and usu- 
ally entered by a 
number of doors in 
the side. American 
day cars or coaches 
are from 65 to 80 
feet long, and seat 
from 60 to 90 pas- 
sengers each. 
Chair cars will not 
seat quite so many 
in the same space. 
The American 
Pullman sleeping 
oar is 84 feet 
long. The standard 
car has 16 sections, 
with two berths to 
a section. Some 
have 12 sections, 
with a compartment 
and a drawing room; 
still others have 
compartments only. 
Most of these use 
the standard seat, 
convertible into a 
berth at night, but 

chasm but often bad to fight savages 801116 Cfl-IS OH OVGC" 

night runs oariy a 
bed in each compartment. United States railroads 
rent sleeping and parlor cars from the Pullman Com- 
pany, and the extra charges are divided according to 
government and contract regulations: Canadian roads 
OTO and operate their equipment, Dining cars are 
operated by the company or by private contractors. 

Passenger cars are heated by steam from the engine 
and lighted either by electricity generated and stored 
while the train is in motion, or else by the Pintsch 
system of gas lighting. Some are air-cooled, the air 
being Washed by water and cooled by refrigeration 


Canada today. It is economical to oper- before passing into the oars. 
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threw open his piitent rights to manufacturers. The 
airbrake, : also made compulsory by law, further 
reduced danger in train operation (see Brakes). 

Besides its track and rolling stock, a railroad needs a 
tremendous amount of “fixed equipment,” such as 
passenger and freight stations, shops, and perhaps fer- 
ries, lighters, and; tugs. Many terminals are huge 


intervals along the road. The fuel stations ordinarily 
are provided with coal in elevated bins or pockets, 
from which it can be dumped into the locomotive 
tender through a chute or hinged spout. To avoid 
the necessity of stopping a fast passenger express 
train to take water, some roads have built “track 
tanks” from which a locomotive can scoop up water 


Their Luxurious Accommodations 


RAILROADS 


The ordinary American freight car is from 40 to 48 buildings (sometimes union stations serving several 
feet long, and few are of less than 30 tons’ capacity; roads), and offer almost every convenience to their 

but European freight ears are much smaller.. Cars patrons. Examples are the Union Stations in Chicago, 

have been constructed for different classes of freight, Kansas City, and Washington, and the two largest 
and an American freight train is often made up of railroad stations in the United States, the Grand 

flat cars, box cars, coal cars, gondola cars, hopper Central and the Pennsylvania in New York City, 

cars, tank carfs, and (for perishable freight) refrigerator The Grand Central is the largest railroad terminal in 

WHERE TRAINS T R A V E L AC R O S S A SPIDER-WEB OF STEEL 


When the surveyors and engineers who built the Atchison, Topeka & Santa Fe reached Canon Diablo (the Devil’s Canyon) in Arizona, » 
they were contronted by a terrible gash in the surface of the plateau. The canyon is 550 feet wide and 225 feet deep, and so many S 
miles long that there was no chance of going around it. The only way to outwit the “devil" was to jump over his iair. So the 6 
engineers built this spider-Uke bridge of steel, over which great trains travel day after day. | 

or heated cars. The caboose is the car in which the the world. It has two levels, containing about 79 acres 
freight train crew rides. Steel cars are now taking of space, with 49 tracks, and cost $150,000,000. The 
the place of wooden cars for both passengers and Pennsylvania is the next largest, with 28 acres and 
freight because they are more durable and offer 21 tracks. Both the Grand Central and the Penn- 
better protection against fire and wreckage. sylvania have the usual railroad, express, and tele- 

The first railroad cars were held together by link graph offices, telephone booths, restaurants, rest- 
chains and coupling pins. Later these were replaced rooms, news-stands, etc., and in addition hospitals 
by single iron links, held by large pins to sockets for travelers suddenly taken ill, shops where they may 
in each car. This device caused much jumping and supply almost 'any need, and rooms set apart for 
swaying, and switchmen were constantly being killed funeral parties obliged to wait for trains. The Grand 
while between oars coupling them. In 1887 the Central Station even has private dressing rooms where 
“M.G.B.” (Master Car Builders’ Association) adopted travelers may prepare for evening parties or the ' 
the coupler previously invented by B. H. Janney. theater, with valet or maid service, if they so desire. 
This has a movable, claw-shaped end, which inter- Over 500 trains a day arrive at and leave this station, 
looked with the claw on any other coupler, both being and 750 at the Pennsylvania. The South Station 
held Inoked by pins: dropping into place. To un- in Boston has about 725 trains in and out daily, 
couple, the trainman could raise either pin by turning and the great station in Melbourne, Australia, is 
ahandleatthesideof the car. When use of his coupler said to have an average of 1,600 daily, 
was made compulsory by law, Janney generously Coal and water must be provided at suitable 
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Taking on Water without Stopping 


RAILROADS 


The first step in laying a track by machine is to bolt together enough rails In two continuous strings to reach from the flat-car at 
the rear on which they are piled to the pioneer car or engine. This double string is pulled steadily forward by compression rollers 
in the engine, passing through a space left beneath the ties on the other fiat-cars. As the rails pass from the flat-car nearest the 
engine, ties are laid upon them at regular intervals. When they reach that bridge-like structure in front of the engine, the ties 
are picked up by endless chains and passed over the top, finally sliding ofi to the roadbed, where men place them in position, hdean- 
while the rails slide forward, as you see them in the lower part of the brldgo-Iike eitension. As fast as they come out they are un- 
• bolted, ready to be lowered upon the ties when a proper position has been reached. The final spiking Is done after the entire train 

has passed on. 

while going at a rate of 30 to 40 miles an hour, wall are a number of tracks (called "stalls”) upon 

A track tank is a pan 4 to 7 inches deep, 20 to 24 any one of wliich a locomotive can be shunted by 

inches wide, and 1,200 to 1,600 feet long, and supplied means of the turntable. 

with steam and circulating pipes to prevent freezing. Ferry services arc of much importance on some 
I The locomotive tender is provided with a hinged pipe roads. Where bridges or tunnels are impracticable, 
which terminates in a scoop at one end and an elbow car-transfer boats may be used to convey cars across 
discharging into the tender tank at the other. As the streams or lakes. The Southern Pacific Railway 

train flies over the track tank, the scoop end of operates on San Francisco Bay a car ferryboat with 

the pipe is lowered into the pan and the speed of the four tracks and a capacity of two locomotives and 36 

train forces the water up through the pipe into the freight cars or 24 passenger cars. A car ferryboat 

tender tank. Oil is used for fuel in the Southwest, operating over a distance of 56 miles on Lake Ontario 

j Repair shops are also necessary. A road of fewer (from Rochester, N. Y., to Cobourg, Ontario) can 
I than 800 miles will ordinarily have one general repair transport thirty 50-ton coal cars at once. A still 
shop, with shops for light and running repairs at longer car ferry route (63 miles) is that across Lake 
' division terminals (a division is a section of the road, Michigan from Frankfort, Mich., to Kewaunee, Wis. 
and may be as short as 150 miles or as long as 660 The boats are icebreakers, capable of breaking their 

miles), if the road is a busy one. Many railroads way through a foot or more of ice. For transfer from 

have construction shops as well, where they build at one railroad to another between New York City, 

leastpart of their rolling stock. Hoboken, and Jersey City, or to loading piers, freight 

The engine house, to which an engine goes to be trains are broken up into short sections and carried on 

inspected and cleaned and given light repairs if not flatboats towed by tugs. Large ocean-going ferries 

at once sent out again at the end of a run, is usually, carry freight cars between Havana, Cuba, and various 

on Americanroads, of the “roundhouse” type. The United States ports. 

roundhouse wall is built on the segment of a circle. Besides all the equipment necessary for the opera- 
The approach track from the yards leads up to a turn- tion of a steam railway, several of the great lines of 

table in the opening of the segment. Radiating the United States have also installed elaborate elec- 

from the turntable and ending against the circular trical equipment on part of their systems, where it 
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Electricity the Coming Power 


Above is the dispatcher 
seated at his control board. 
By means of the centralized 
traffic control system he is 
able to do all the switching 
and signaling of an entire 
section. To the right is a 
view of an up-to-date 
freight classification yard, 
whore there is no need 
nowadays for an army of 
brakemen and switchmen. 
The cars are switched and 
brought to a halt with spe- 
cial “rail brakes" just as 
needed by a man sitting in 
one of those towers. 


mm 






The Dispatcher and His Work 


railroads -are making to speed without increasing: operating oost. Stream-* 
lower needed. Replacing steam locomotives with Diesel-electric engines cuts tbo 

‘ ‘ * ’ !_*. The Burlington Zephyr at the top combines all 

le Santa Fe*s Diesel-electric engine (right) and the 


lining reduces air drag and cuts the amount of pt .. - 

cost of providing power. Finally^ use of alloys Instead of steel reduces vireight. 

three improvements, but at the expense of building all new rolling stock. The 

Milwaukee’s streamlined steam locomotive (bottom) give increased speed and economy even when hauling old-style cars. 

is to leave the terminus and pass each station on dispatcher, who thus knows the exact location of 
the line. But m ore than this is necessary, for trains every train at any time. If delays or accidents make 
cannot operate exactly on schedule time. Delays a change from the regular schedule necessary the dis- 
may be caused by accidents, severe storms, icy rails, patcher makes up the special orders for the trains 
or snow drifts, and by many other causes. Freight affected and telephones or telegraphs them to the 
trains will vary in their speed according to the weight stations toward which the trains are running, 
of the load and the time required for loading and -At grade crossings, diverging lines, and similar 
unioadingat the various stations. It is also necessary points, trains are protected by “interlooking plants.” 

at times to operate special trains. Attached to the signal and switch levers controlling 

The safety of a train in operation is largely in the movements on each line is a combination of locking 
hands of the train dispatchei^a man who sits at a bolts and bars. These looks make it impossible to 
table in the central office with a large train sheet give a "clear” or "proceed" signal to the line unless 
spread out in front of him. On this is indicated all the switches and signals are set against the other 
the position of every train operating over the line. line. Thus it is impossible for a towerman to set 
As the train leaves the station, 'the number of the switches and signals in such a way as to bring kbout a 
cars, the names of the crew, the number of the loco- collision. As an additional precaution a "demiling 
motive, the time of leaving the terminal, and other switch” is provided, and a "clear ^’ cannot be given 
significant facts are recorded on the sheet. As it one line unless the “derail” is set against any train 
passes each station the time is telephoned to the which may try td cross on the other line. 
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Signals and Safet^^ 



lu early days, 
and boarded 
ierryi as la tl 


A RAILROAD THAT TAKES TO THE WATER 


around slower local trains 
and freights. The same 
track may be used, first 
in one direction, then the 
other, for “passing” move- 
ments of trains. Yet all 
this traffic moves safely, 
much of it at better than a 
mile a minute speed, with 
few accidents or delays. 

Even though buses, air- 
planes, trucks, and private 
cars have cut down railroad 
business tremendously, 
American railroads still have 
a gigantic task to perform. 
Even in the worst of the 
years 


J recent “depression’ 


At the busiest places, such as the Grand Central 
Station in New York City, still more elaborate control 
is necessary. At the Grand Central, suburban and 
express trains come in on different levels, and the 
trains on each level are controlled by electrical ma- 
chines with hundreds of levers. Each lever operates 
a switch or signal. The machines are worked by a 
crew of men, each responsible for 40 levers; all work 
under a train director, who determines the track for 
each train to use. 

The latest method of directing train movements is 
by the centralized traffic control system. The “pass- 
ing-track” and other switches and signals are under 
the control of a dispatcher at a central point. An 
electric diagram shows the switch and signal settings, 
and the position of every train. With the controls on 
his machine, the dispatcher can sidetrack trains, 
direct one to use a passing track and get ahead of 
another, and control every movement. 

How Block Signals Guard Trains 

The greatest safeguard is the automatic block sys- 
tem. A “block” may be a mile or several miles long. 
So long as all switches are closed and no train is in 
the block, an electric current flows through the rails 
and the signal at the block entrance shows “clear.” 
When a train enters the block, its wheels and axles 
short-circuit the current, and the signal changes to 
“stop.” On many railroads, “automatic stops” halt 
a train if the engineer should run past a stop signal. 

Another method uses a “continuous coded signal.” 
The track current is alternating, and changes its fre- 
quency (see Eleetrioity) whenever the signal ahead 
changes. Each frequency causes the corresponding 
signal to show on a “cab repeater” before the engi- 
neer. The repeater may act also as an automatic stop. 

Thanks to all these unseen safeguards, accidents to 
passenger trains are rare. A busy four-track line may 
have three or four sections of a fast limited train 
speeding along, sliifting from track to track to work 


their passenger business 
amounted to carrying every- 
one in the United States IS.'j 
miles. Freight carried amounted to 1,878 tons moved 
a mile for every man, woman, and child in the country. 

Moving freight is by far the bigger part of railroad 
work. Without freight trains the nation would be 
paralyzed in a few weeks. Hundreds of huge coal 
trucks and their hundreds of drivers could not haul 
the load taken by six or eight men on one freight 
train. A thousand trucks and drivers, and two weeks 
of time, would be needed to deliver one trainload of 
California fruit in New York. Moreover, railroads 
charge on the average for all shipments only about 
one cent to move a ton a mile. When all costs are 
considered, no other form of land transportation 
moves goods so cheaply. 

Freight Yards and Trains 

Freight is gathered in a variety of ways. Large 
shippers load cars set out on their sidetracks; small 
L.C.L. (less than carload) shipments are taken to 
freight houses. Here the packages are placed in the 
“New York car,” the “Seattle oar,” or perhaps a car 
going to serve points on another railroad. The loaded 
cars then are taken to some central yard to be 
assembled or “classified” into trains. 

When possible, big yards use the “gravity” or 
“hump” plan. Each incoming train comes to the 
edge of a downward slope; cars are cut off one by one, 
and roll down the slope on to the track set apart for 
the train which will take the car out. One “hump” 
may classify 2,500 cars or more a day. in “flat” 
yards, ’Switch engines “ drill "the cars into trains. 

Large classification yards usually are to be found 
at important railway intersections to handle "inter- 
line” cars; Many large cities are circled by “belt” 
railways, connecting various lines, and transferring 
most of the cars not destined for the city itself . 

Cars are classified not only by destination, but into 
"fast” and "slow" trains. Chicago's package ship- 
ments, for example, come to freight houses until 
almost evening. By eight o’clock fast freight trains 


Fixing Railroad Rates 


RAILROADS 


are starting for all important points in the country. 
Refrigerated shipments of meat and other periishables 
move even more swiftly. An example of fast railroad 
work is the train which carries shipments from Sioux 
Gity and Omaha to the East. Before stopping in the 
Chicago yard for transfer to another railway, this 
train drops its caboose. The connecting railway’s 
engine comes in from a side track, attaches another 
caboose, then shoots ahead on. a parallel track. The 
train stops just long enough for inspection of air- 
brakes and running gear. Meanwhile the waybills are 
.stamped, and the new locomotive is attached. In less 
than ten minutes the train is speeding east. 

The greatest speed of all Was made in hauling Japa- 
nese silk that used to go across country to New Jersey. 
Sometimes a single shipment was valued at millions of 
dollars, and insurance on it was charged by the hour. 
So the fastest passenger trains were sidetracked if 
necessary to let the silk train speed through. 

Holding Down “Tonnage Freight” Expense 

The heavy or bulky commodities, such as iron ore, 
coal, and building materials, which make up most of 
our freight, must be moved at the lowest possible 
cost. These are carried as "drag” or “tonnage” 
freight at the most economical speed — ^usually about 
20 miles an hour. In Ohio, for instance, you can see 
long tonnage trains hauling West Virginia and Penn- 
sylvania coal to Lake Erie and bringing back iron ore. 

Nevertheless, to “pay out” at low rates, fast work 
is needed. Mines cannot operate unless freight cars 
are at hand. But cars are expensive; so railroads 
keep the number of oars down and "turn around” 
each oar for another load as rapidly as possible. One 
railroad spent millions of dollars to lengthen tracks 
in one yard so the “hump” could classify cars into 
150-oar trains, and millions more to build a new coal- 
and-ore port on Lake Erie, so that each train could 
unload its coal, take on iron ore, and be off again in 
a few hours. 

Freight Rates and Regulation 

Rates charged for freight vary even more than the 
service given. Difference in cost of handling explains 
part of the variation. It costs more to handle L.C.L. 
or package freight in freight houses and on fast mer- 
chandise trains than it does to haul coal on a tonnage 
train. But business considerations affect freight rates 
even more than cost. 

To make up for the low rates on tonnage commodi- 
tieSi railroads must charge higher rates on other com- 
raodities. Rates, therefore, a,re arranged in “classes.” 
The most valuable commodities, and those most diffi- 
cult to handle, are “first class,” and pay the highest 
rate. There may be a fifth class, or even a seventh 
class, rate for articles taking the lowest rates. “Com- 
modity rates” are special rates for articles not 
“classed.” 

Railroads must also consider the competition which 
shippers along their lines encounter. If eastern rail- 
roads, for example, charged by the mile and the pound 
lor carrying shoes, the shoe manufacturers of New 




England could not conijaffe with tho.se of St. Louis 
beyond the midway point between the two regions. 
To get more shoe shipments from New England, 
ea.stern railroads therefore give a low rate wduch will 
enable their shippers to sell .shoes in territory near 
St. Louis. This is called “charging what the traffic 
will bear.” This system gives manufacturers a nation- 
ivide market, regardless of their location. 

Fairly administered, such a rate system has many 
advantages. But during their earlier days many rail- 
roads juggled the rate.s to favor particular communi- 
ties or shippers; so the United State.s government set 
up a regulating authority to insure just and impartial 
rates (see Interstate Commerce Coinmi.ssion). 

Costs are often figured in terms of train miles, car 
miles, and ton miles. Passenger fares usually are 
arranged on a mileage basis. Ex])ress cars, mail cars, 
and the Pullman Company’s sleeping and parlor ears 
are carried under terms of contracts arranged between 
the various parties. Pas.senger seiwice furnishes only 
from one-tenth to one-seventh of American railroad 
income, but makes up nearly one-half of the total 
train mileage. 

Railroad Problems of Today 

For many years, the railroads had been feeling the 
effect of competition by passenger and freight motor 
vehicles and airplanes. The business dej)ression which 
began in 1929 brought most railroads to a financial 
crisis. Many companies tried to recover business by 
improving their service. “Door to door” freight 
service was tried, including greater use of “ L.C.L. 
containers.” These are steel boxes picked up by 
trucks from shippers, carried on special raih’oad cars 
to destinations, and delivered by truck. 

A spectacular development in passenger service was 
the high-speed, streamlined train. The Union Pacific 
was first to acquire such a train. An electric generator 
driven by a Diesel engine furnished current for the 
train’s motors; use of alloys lightened weight; and 
streamlining reduced air drag. (For principles of 
streamlining, see Airplane.) Such a train, with eight 
cars, ran 1,017 miles from Denver to Chicago on the 
Burlington in 12 hours and 12^4 minutes, or 83,3 
miles an hour, terminal to terminal, at a fuel cost of 
.154.00. With the older trains, about 50 miles an hour, 
terminal to terminal, had been the highest speed on 
long runs, although portions of the run might be made 
at better than 70 miles an hour. A record three- 
mile run in 1905 was 127.1 miles an hour. 

Another improvement widely adopted during this 
period was air conditioning of pas.senger oars. Air is 
drawn through a bath to clean it from dust and 
cinders and to provide correct humidity, and then is 
heated or cooled according to season, before it is ad- 
mitted to the car. Windows and doors are kept sealed. 

The Mighty Army That Runs the Road 

What an army it would be if all the million people 
normally employed in railroad service could be 
gathered togetherl First would come the thousands 
responsible for track. Those who build engines and 
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railway cars would come nest, with numerous com- 
panies of caretakers and repair men to keep them in 
workirig condition. The vast regiment of men in 
charge of the trains would make up the pain body of 
the army-men trained to prompt and faithful service, 
alert and watchful over the lives and property in 
their keeping, and heroic and unhesitating in obedi- 
ence to their orders. Here, too, would march the 
train dispatchers and the telegraph operators, while 
from the stations would come the station masters and 
train masters, with ticket agents, cashiers, and a host 
of typists and assistants, From the main offices 
would come the men who do the important work of 
purchasing the .supplies, others who look after securing 
business for the road and distributing rolling stock 
where it is needed by the shippers, and the large or- 
ganization needed to keep track of the expenses and 
revenues of the railroads. Truly a vast amount of 
money goes into the building and operating of the 
railroads — from 3 to 6 biUion doUars a year in the 
United States alone — and a mighty host is busied 
with its ceaseless tasks. 

Rainbow. No doubt you have heard of the chil- 
dren who tried to find the end of a rainbow, because 
they thought that beneath the end they would find a 
pot of gold. They never found the end, because a rain- 
bow is simply an effect created in the sky when the 
sun’s rays are refracted by countless raindrops. Hence 
we see them when the sun begins to shine after a 
storm, but while the air is still filled with raindrops. 
We see them best when the sun is at our backs and 
rain still is falling in the distance ahead of us. 


RAINFALL 


The colors are caused by refraction, as explained 
in the articles on Light and on Spectrum and Spec- 
troscope. A raindrop separates sunlight into bauds 
of colored light just as a prism does. The far surface 
of each drop reflects the bands back toward us, and 
they are bent or refracted again as they leave the 
drop. We see the portion which leaves each drop 
in the direction toward our eyes; the “bow” we see 
is curved, because the light comes from curved drops. 

Such a bow, formed by one reflection within each 
raindrop, is called a primary rainbow, and has the 
red on its outside edge. Each drop, however, may re- 
flect light back from the edge nearer us, to the far- 
ther edge. There it emerges and we see it showing 
faintly against distant clouds, outside the primary 
bow. Such a secondary bow will have the red on its 
inside edge. 

We can also see rainbows in the spray given off by 
lawn sprinlders and waterfalls, when we stand at a 
proper angle and view sunlight strildng through the 
spray. So-called “white rainbows” are haloes around 
the sun or the moon, which do not have the colors 
separated enough to show as distinct bands. 

In bygone ages men were greatly perplexed by the 
rainbow, and invented fables to explain it. The ancient 
Greeks used to imagine that it was a sign placed in 
the heavens by the gods to foretell war or heavy rain. 
The slender golden-winged Iris was the goddess of 
the rainbow, who bore messages from the gods to men. 
The Norsemen believed that the rainbow was the 
bridge over which the gods passed from earth to their 
home in the sky. 


RAINDROPS WAKE FIELDS #0 LIFE 


R ainfall. The richest land in the world is 
• worth exactly nothing at all for agriculture with- 
out rainfall or irrigation — and irrigation depends upon 
rainfall for its original water supply. With few excep- 
tions, the value of land for agriculture increases as the 
amount of rainfall received in a year increases. 

In temperate climates, live stock thrives and abun- 
dant crops can be obtained without irrigation if the 
annual rainfall is 20 inches or more. This measure- 
ment means that if all the rain received during a year 
could be gathered together, it would cover the land to 
a depth of 20 inches or more. An annual rainfall of 
10 inches may be enough, if it comes at the right 
time during the farming season. These figures are only 
rough averages, for many conditions such as high 
average temperatures or sharply sloping land make 
increased rainf^ necessary. Rainfall the world 
around varies from 450 inches a year in Cherrapunji, 
India, to 0.3 ihch at Walvis Bay in southwest Africa. 
Where Does Rain Come From? ' 

The sun is the father of rain. Heat from the sun 
evaporates water from the oceans, frQia lakes and 
rivers, from damp earthj and from the leaves of trees 
and plants. The moist vapor becomes mixed with the 
air, and stays mixed so long as the air remains at 


the same temperature. But if the air cools, the mois- 
ture condenses, first into clouds, then into raindrops 
(see Air; Clouds; Evaporation; Water). 

A region receives rain, then, only when moist air 
above it becomes cooled. This may happen close to 
the place where evaporation made the air moist. 
During a hot summer day, rising air over a moist 
region may cause the formation of cumulus or “wool 
pack” clouds. These clouds darken to rain clouds as 
they acquire water vapor; when they cool in the after- 
noon, the moisture condenses to rain and causes a 
thunderstorm or thundershower (see Storms). North 
or south of the Equator, wherever the sun is overhead 
at a given season, such equatorial thundershowers 
occur constantly, and cause rainy hot calms called the 
The East Indies, the Malay Peninsula, and 
the valleys of the Amazon and the Congo rivers, have 
a great deal of this kind of rain. 

In contrast to such locally generated rainfall, much 
of the moisture received by many parts of the earth 
has been brought from distant oceans by the prevail- 
ing winds. Most of the rainfall over southeastern 
Asia, iholuding India, China, and parts of Manchuria, 
and northeastern Africa, is brought by moist monsoon 
winds which blow steadily throughout the summer 
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IlOW Sim and Wind Cause Rain 


You will notice that the regions of heaviest rainfall, over 80 inches a fear, are ail situated either In the neighborhood of the Equator 
or on the seaward side of great mountain ranges. The Amaron vallef , the west coast of Africa, and the islands of the East Indies ate 
in these regions of heaviest moisture, as is part of the PaciSc Coast of North America, North and south of the Equator are drier 
regions, caused, as explained in the text, by the trade winds and descending air in the horse latitudes. Central and eastern North 
America and Europe receive rain from the cyclonic atorms of the prevailing westerlies. 


from the Indian and the Pacific oceans (see Winds). 
The moist air is cooled as it blows inward over rising 
land,, and lets fall abundant rain. 

In the belt of prevailing westerly winds which blow 
over most of North America and Europe, much of the 
rainfall is brought by cyclonic storms. These storms 
may be likened to great whirls of air, hundreds of 
miles across, which draw in moist air from their east- 
ern and southern edges. Toward the center of the 
storm, the moist air is forced upward and cooled. This 
cooling gives rain to every region over which the cen- 
ter of the storm passes (see Weather Bureau). Euro- 
pean Russia, Siberia, France, Hungary, and Argentina 
enjoy good rainfall from cyclonic storms. 

High mountain ranges or plateaus usually force rain 
out of any moist winds that strike them, for they de- 
flect the air up to cooler heights. Most of this rain 
falls on the slopes and mountain sides that .face the 
wind; the other side beyond the crest receives little or 
no benefit from it. Southwestern Colorado, Tibet, 
Khorassan, and parts of Bolivia and Peru are dry 
plateaus for this reason, If a region does not provide 
some means of cooling the winds that blow over it, it 
cannot have any rain. This happens at certain sea- 
sons in the belts of the trade winds and in the horse 
latitudes. It is true the year round in the Sahara 
Desert, the deserts of Arabia, and along the coast of 
South America from 5° to 30° south latitude. 

Ralii Needed by Various Plants 

Different plants require different amounts of mois- 
ture. Cotton and corn need a great deal. Hard wheat 


needs much less, and grows well west of the Missouri 
River where the moisture is insuffleieut for corn. 
Plants with deep tap-roots like alfalfa, which reach 
far underground for water, or plants with leathery 
surfaces that check evaporation, such as the caotus, 
need very little rainfall. 

But plants do not necessarily thrive in a region 
which receives the minimum rainfall they require, un- 
to the minimum falls during their growing season, 
and unto the local conditions tend to keep the mois- 
ture where it falls. Thus, the state of Chihuahua in 
Mexico receives moisture enough for almost any crop, 
but most of it comes in the summer and autumn. 
Evaporation is rapid in the clear, hot air; a hard 
clay subsoil prevents absorption into the ground; 
and, as a result. Chihuahua is largely a desert. High 
winds over a region increase the amount of rainfall 
needed by increasing the los.s due to evaporation. 

Rainfall Belts in the United States 

The United State is divided into five belts of 
varying value for agriculture. These belts are shown 
by a map printed with the article on Drouglit; they 
are fixed largely by rainfall, although temperature, 
mountain ranges, and other factors are also impor- 
tant. We can explain tlieir existence readily, once we 
understand the geography and weather of each region. 

Most of the moisture in the United States is 
brought originaily by the prevailing winds from the 
Pacific Ocean, the Gulf of Mexico, and to some ex- 
tent from the Atlantic Ocean and the Great Lakes. 
These prevailing winds come from tlie west, and bring 
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cyclonic storms; but they are modified somewhat as far 
north as Ohio and as far west as Texas, Arkansas, 
and Missouri, by monsoon winds from the Gulf. 

The west coasts of Alaska, British Columbia, 
Washington, Oregon, and northern California re- 
ceive ample rain, as moisture-laden winds from the 
Pacific are forced upward by the Coast Ranges and 
the Sierra Nevadas. Southern and Lower California 
are dry, particularly in summer, because they feel the 
drying influence of the trade winds. In these lati- 
tudes the winds remain dry over Arizona and New 
Mexico. Over central Texas, oyclonic storms begin to 
receive moisture from the Gulf of Mexico, and mon- 
soon winds also bring moisture from the Gulf. In the 
mountainous parts of the West, the winds can obtain 
some moisture from melting snows and mountain 
lakes, and precipitate it upon near-by highlands. 

East of the Rocky Mountains, the rainfall increases 
as the cyclonic storms draw in moisture from the 
Gulf of Mexico, the Great Lakes, and the Atlantic 
Ocean. The supply of moisture from the Gulf is the 
most reliable; hence the country north to the Ohio 
River always has abundant rainfall. Likewise the 
regions immediately west of the Great Lakes and 
along the Atlantic never suffer seriously from lack of 
rain; but an occasional deficiency is found between 
these two areas, from Iowa to Ohio. Viewed as a 
whole, the United States can be roughly divided at the 
100th meridian into an eastern portion of good rain- 
fall, and a western portion of variably good and bad 
rainfall. Tliis meridian runs approximately down the 
middle of North and South Dakota, Nebraska, Kan- 
sas, Oklahoma, and Texas. 

Measuring Rainfall 

Rainfall may be measured by catching it in any 
flat-bottomed vessel with perpendicular sides, placed 
exactly level where it will receive the full force of the 
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rain. The depth should be gauged with a very thin 
ruler — a thick one would raise the water level. As it 
is difiicult to measure small amounts accurately, a 
special rain gauge has been devised, with a funnel and 
an inner can so proportioned that each inch of water 
in it stands for one-tenth of an inch actual rainfall, 
Raisins. Raisins really are small, extremely 
sweet grapes, carefully dried in the sun. Only a few 
regions in the world can produce them, because when 
the grapes are ripe, the grower must have many weeks 
of hot, rainless weather in which the grapes can dry. 

Regions adjoining the Mediterranean, particularly 
the Spanish provinces of Malaga, Alicante, and Va- 
lencia, parts of Greece, and Asia Minor near Smyrna, 
have the required climate (see Climate) ; so do parts 
of southern Australia. The San Joaquin and Sacra- 
mento valleys of California are ideal for raisin cul- 
ture, and lead the world in production. The drying 
season, from August to November, is hot and rainless, 
while the near-by mountains provide water for irriga- 
tion during the growing season. 

In California, the grapes ripen in August. They 
are cut from the vines and allowed to lie in trays be- 
tween the rows for from 2 to 3 weeks. A further 
period of drying in boxes follows. Then they are taken 
to the packing plant, where endless-belt conveyors 
carry them through the processes which prepare them 
for market. Special machinery removes stems and 
dirt; the grapes then are washed, steamed or soaked 
in special solutions, dried, inspected, and packed. 
About three-fourths of the original weight of the 
grapes is lost in drying. 

The largest raisins are produced from Malaga or 
Muscatel grapes. Sultana seedless raisins are a small 
variety, grown only near Smyrna; the California seed- 
less raisins are from a grape known as Thompson’s 
seedless, or Sultanina. (See also Currants; Grapes.) 


MANY-SIDED RALEIGH and His VISIONS 


PALEIGH Sir Walter (1652-1618). Poli- 

tician, soldier, sailor, explorer^ poet, and his- 
torian, this popular hero stands out as an illustrious 
example of the many-sided genius of the men of 
Queen Elizabeth’s time, and of the stirring and 
adventurous life of the day. But his greatest title to 
fame rests on his efforts to colonize the New World. 
Even in an age that abounded in keen intellects and 
bold imaginations, Raleigh shone because of his bril- 
liant inind and daring imagination. To him came the 
vision of a new England beyond the seas, and the ir- 
resistible appeal of this dream clung to him all his 
life. Through many years of failure and disappoint- 
ment 'he strove to fulfill this yisiom. 

Born at Hayes, Devonshire, in 1552, Raleigh 
entered Oriel Coilege, Oxford, in 1568, but left the 
next year to fight Oh the side of the Huguenots in 
Erance. In 1580 he distinguished himself in the 
suppression of the Irish rebellion in Cork, and soon 
afterward was; introduced' at court and became a 


favorite of Queen Elizabeth. You remember the 
story of how he won the Queen’s favor by throwing 
his costly velvet cloak on a muddy spot to enable her 
to walk over it dry-shod. 

Raleigh’s tall and handsome figure, his dark hair, 
lofty forehead, resolute bearing, courtly manners, 
and spirited wit combined to form an imposing per- 
sonality; and all the advantages that nature had 
given him were heightened by a gorgeous splendor in 
dress and jewels. But he was proud, haughty, and_ 
impatient, and so made hosts of enemies and was 
never fully admitted to the Queen’s counsels in mat- 
ters of state. The playful name of “Water” which 
she applied to him would indicate that she recognized 
the instability of character which was his great fault 
and which in the end worked his ruin. Elizabeth, 
however, lavished numerous favors upon him through- 
out her reign, and he discharged with conspicuous 
ability the responsibilities of several important posi- 
tions to which she appointed him. 
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A Colonizer with Vision 


la 1588 or 1589, while la Ireland; Raleifh made the acouaintance of the poet jSdmund Spenser. The artist has pictured a scene In 
Spensers castle, when the poet is reading to the courtier his great poem, ‘The Faerie Queene*. So delighted with the work was 
Raleigh that he used his influence at court to obtain a pension for Spenser and also obtained financial help from Queen Elizabeth 

tor the publication of the poem. 

Even before Raleigh appeared at court he had search of the fabled El Dorado, and on his return 
been interested with his half-brother, Sir Humphrey empty-handed, after much hardship and suffering, he 
Gilbert, in a colonizing venture to Newfoundland, wrote ‘The Discoverie of Guiana’, one of the most 
Up to that time England did not own a foot of land fascinating of Elizabethan narratives of adventure, 
in America. Raleigh’s new position at court gave Next year (1590), Raleigh sailed in the expedition 
him increased wealth and opportunity to push his under Howard and Essex to Cadiz, and although he 
great project, although the queen would not let him was seriously wounded, it was his counsels that gov- 
lead any of his ■ colonizing expeditions in person, erned the whole plan of action which for a second 
Raleigh was tkeless in his efforts to plant “our people time shattered the naval power of Spain, 
in America,” and sent out expedition after expedition. Raleigh’s popularity at court had been waning 
The name of ‘‘Virginia,” honoring the “Virgin since his marriage to one of Elizabeth’s maids of 
Queen,” given to the area explored by one of his honor, which enraged the jealous queen. With the 
expeditions (1584) alone remains to testify to his accession of James I (1603) complete disaster over- 
efforts, for none of his colonies survived. (For the took him. The Scottish king suspected that Raleigh 
stoiy of the Lost Colony of Roanoke, see North had worked against liis becoming king of England, 
Carolina.) Nevertheless the pioneer work of Raleigh so he stripped Raleigh of his numerous offices and 

paved the way for the later colonists who were privileges. In anger Raleigh theix took some part 

successful. Curiously enough, too, by making the in one of several plots of the time, and was arrested 

smoking of tobacco popular he helped create a de- and tried on a charge of conspiring against the king’s 

mand for the plant by the culture of wliich the life. Although no satisfactory evidence could be 
colonists later found a sure road to wealth. produced, Raleigh was condemned to death and 

Raleigh was in Ireland when the Spanish Armada only on the scaffold was his sentence commuted to 
(1688) appeared in English .waters, but he hastened imprisonment for life. His admirable bearing during 
to England and as vice-admiral of Devon he had his the trial turned public opinion in his favor. One of 
share in the work of that exciting time (see Aimada). his enemies said: “ Wlien the trial began I would 
In the years which followed he took part in various have gone a thousand miles to see Raleigh hanged,* 
expeditions against the Spaniards. In 1596 he before the trial closed I would have gone a thousand 
sailed at the head of an: expedition to Guiana, in miles to save his life.” 
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The next 13 years Raleigh spent in the Tower of 
London, where he was visited by many of the great 
scholars and poets of the day. Most of the time his 
wife and son were permitted to live with hun. Dur- 
ing this period he worked on a'History of the World’ 
for King James’s son, Prince Henry, 
whose favor he enjoyed. Three vol- 
umes of this work, down to 130 b.c., 
were finished and, when published, 
were widely read. Raleigh also had 
written verses of good quality, and a 
good deal in the way of political 
pliilosophy. 

Raleigh finally persuaded the king 
to release him in 1617, on condition 
of leading an expedition to the Orinoco 
River and bringing back some of the 
gold from a mine he said he had dis- 
covered on Ids previous expedition. He 
pledged lumseii not to come into Beloved 

collision with Spain, tliough this evi- 
dently was an impossibility ; some of his men, while he 
was sick aboard his ship, attacked a Spanish village and 
burned it to the ground. Raleigh returned to Eng- 
land without finding the mine, to face the enraged 


RAPHAEL SANTI 
Most Beloved of All Painters 


RAPHAEL SANTlj 

But though princes considered themselves favored 
if this young artist even designed a picture for them, : 
and though his students and assistants bowed before 
him as., before their sovereign, Raphael always 
thought of himself as a pupil learning from the works 
- - - of others how to make his own art 

more perfect. Prom his boyhood days 
in the studio of his father in IJrbino, 
on through the years with Perugino, 
the wonderful days in Florence with 
Leonardo da Vinci and Michelangelo, 
in Ronie at the height of his powers— 
everywhere he found some point which 
he could use. In part it was this purity 
and fineness of his spirit that have made 
his work immortal. His maxim was, 
“We must not represent things as they 
are,butastheyshouldbe.’’ Sowhether 
^ j he painted an altar-piece for a church, 

’( Aif PaLers ^ Sreat fresco of Bible history or 
classical mythology, or made a pat- 
tern cartoon for a tapestry, the picture was sure 
to be beautiful. How completely he succeeded in 
this is shown, for example, in his picture entitled 
‘The School of Athens’, which is only one of four 


protests of Spain. King James basely re-arrested great wall paintings with which he beautified a single 
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him and had him executed (1618) under his old 
sentence, which had never been revoked. Cheerful 
and resolute to the last, when Raleigh was led to the 
scaffold he asked to see the ax, and, touching the 
edge, said; “This is a sharp medicine, but it is a Sure 
cure for all diseases.’’ Thus died the man who gave 
the first great impulse to the movement of English 
colonization which produced the United States. 
Raphael fydfa - si ) santi (1483-1520), “Let him 
be my pupil; he will soon become my master,’’ said 
the Italian painter Perugino, when he saw the work 
of the boy Raphael, He spoke the truth, for Raphael 
became the master painter of his time and even today 
is the most generally praised, and certainly the most 
beloved, of all the painters of the world. 

“He is an innocent angel,” Pope Julius II exclaimed 
as the beautiful Raphael, his chestnut locks falling 
u pon his shoulders, knelt before him. This was when 
Raphael, 25 years of age, was beginning the most 
important work of his life, the execution of those 
numerous wan paintings which still decorate the halls 
mid chambers of the Vatican or palace of the pope 
ill Rome. Vasari, who tells us so many stories of the 


lira of these old-time artists, says of Raphael and the work of a lifetime, but besides these there are 


li is numerous assistants; at this: time: “ He was never 
scon to go to court but surrounded as he left his 
house by some 60 painters, all men of ability and 
distinction, who thus attended him to give evidence 
of the honor in which they held him. Among. them 
tliere was no rivalry or Jealousy, for all became of 
one mind, once they began to labor in the society of 
Raphael, every vile and base thought departing from 
the mind before his influence.” To aU of these pupils 
Raphael was as a father. 


hundreds of pictures and studies. ; And throughout 
all, there is not an expression Of the face or a drapery 
which is not exactly suited to its purpose, nor in the 
thousands of figures which he drew is there an 
ungraceful line or pose. Other artists have drawn 
well, others have equally mastered color, others have 
shown greater power and grandeur in conception; 
but none before or since has shown such surpassing 
skill in picturing the ideal, the spiritual, the beautiful, 
as Raphael of Urbino. 


one of the pope’s rooms in the Vatican. 

Raphael also painted more than a hundred pictures 
of the ‘Madonna’, or Virgin Mary. Do you know 
the one called the ‘Madonna of the Chair’? It is 
told that passing along the street one day Raphael 
saw an Italian mother in the picturesque costume of 
the Roman people, with her baby in her arms. He 
was struck by the picture she made sitting there 
before her doorway, and seizing the cover of a wine 
cask near by, he made on it a pencil sketch for this 
famous painting. His ‘Sistine Madonna’ (so called 
because it was painted for an Italian church dedicated 
to Saint Sixtus, but which is now in the Dresden 
Gallery) is one of the greatest pictures in the world. 
When the great painter Correggio stood before it he 
exclaimed with pride, “I too am an artist!’’ But 
others besides artists are affected by this painting. 
Crossing the threshold into the room where it stands 
alone, amid hangings of , black velvet, the most 
frivolous become touched with awe. 

Raphael died at the early age of 37, yet he left an 
amazing amount of WOrk. The wall paintings which 
he designed for the Vatican alone might have been 
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He is one of the three great painters in whom the 
Renaissance flowered. His last days were devoted to 
his famous painting, ‘The Tramsfiguration’, but before 
he could complete it, death ended his work. 

To fully appreciate Raphael’s work one must vi,sit 
Rome; but many galleries elsewhere in Europe contain 
examples of his art, and a few of hts paintings are 
in the United States. The Metropolitan Museum of 
New York City owns an early Madonna. The beau- 
tiful ‘Madonna of the House of Alba’ and ‘St. George 
and the Dragon’, which Andrew Mellon bought from 
the Hermitage Gallery in Leningrad, are in the 
National Gallery of Art at Washington, D. C. 
Raspberry. The raspberries in the fruit gardens 
of today are the cultivated descendants of the wild 
briar patch or “bramble tangle.” A great many 
different varieties have been developed and improved 
from both European and American wild species. 

The ‘‘black cap” or black raspberry is a native of 
America, as is also the most w'idely distributed 
variety of red raspberry. The European red, which 
has been cultivated for several centuries in England 
and was one of the earliest fruits introduced into the 
United States, furnishes a superior berry but is 
adapted to the home garden rather than to com- 
mercial fruit growing. It is not so hardy as tite 
American red, and instead of ripening for one market- 
able crop the berries ripen a few at a time, supplying 
tlie home table over a longer period. 

The large loganberry is believed to be a hybrid 
between a wild blackberry of California and a red 
raspberry (see Loganberry)., Burbank crossed the 
native dewberry, a fine flavored blackberry, with a 
red raspberry and produced a berry even superior to 
the loganberry, which has been given the name 
“Phenomenal.” Another of Iris successes is the 
“ Primus, ” a hybrid of a blaokbeiTy and a raspberry 
which bears fruit almost as large around as a penny,- 
especially sweet and fine flavored. 

The raspberry, which like the blackberry belongs 
to the genus Rubus, is distiirguished from the latter 
by the fact that the ripe fruit comes off the stem 
like a small cap or thimble. The raspberries are 
propagated by root cuttings and by “layering, ” 
which means covering the branches with soil to 
induce them to take root. The black-cap raspberry 
forms new plants from the tips of the branches that 
bend over until they touch the ground and take root. 
Most of the garden varieties have very plain white 
flowers, but some of the wild raspberries are very 
ornamental in cultivation. 

Rat. If you were asked to name the most destruc- 
tive animal in the world, what should you answer? 
It might never occur to you to name the right one — 
the little despised rat, the king of destroyers! A 
distinguished biologist, who has studied the rat very 

carefully, says: 

“The rat is the worst animal pest in the world. 
Prom its home among filth it visits dwellings and 
storerooms to pollute and destroy human food. It 


carries bubonic plague and many other disea.«e.s fatal 
to man and has been resjronsible for more untimely 
deaths among human beings than all the wars in 
history. In the United States rats and mice each 
year destroy crops and otlier property valued at over 
$200,000,000. On many a farm, if the grain eaten and 
w.asted by rata and mice could be sold, the proceeds 
would more than pay all the farmer’s taxes. The 
common brown rat breeds 6 to 10 times a year and 
produces an average of 10 young at a litter. Young 
females breed when only three or four month.s old. 
At this rate a pair of rats, breeding uninterruptedly 
and without deaths, would at the end of three years 
be increa.sed to 359,709,482 individuals. 

“Rats are omuivorous, feeding upon all kinds of 
animal and vegetable matter. The brown rat makes 
its home in the open field, the hedge row, and the 
river bank, as well as in stone walls, piers, and all 
kinds of buildings. It destroys grains when newly 
planted, while growing, and in the shock, stack, mow, 
crib, granary, mill, elevator, or ship’s hold, and also 
in the bin and feed trough. It invades store and 
warehouse and destroys furs, laces, silks, carpets, 
leather goods, and groceries. It attacks fruits, vege- 
tables and meats in tlie markets and destroys by 
pollution ten times as much as it actually eats. It 
destroys eggs and young poultry and eats the eggs 
and young of song and game birds. It carries disease 
from house to house and bubonic plague from city 
to city. It causes disastrous conflagrations; floods 
houses by gnawing lead water pipes; ruins artificial 
ponds by burrowing; and damages foundations, 
floors, doors, and furnishings of dwellings.” 

An Unwelcome Immigrant 

The common house rat, known as the brown or 
Norwegian rat, was introduced info America from 
Europe shortly before the Revolution and has since 
spread over the continent. It is about nine inches 
long not including the tail. The black rat is smaller 
and weaker and flees from the brown rat, which is 
very aggres.sive. The wood, trade, or pack rat is 
noted principally for its amusing pranks. It is found 
in the southern part of the United States and on the 
Pacific coast from British Columbia to Central 
America. The cotton rat, found in the cotton belt, 
is a vicious and destructive animal. The coypu rat 
of the West Indies and Central and South America is 
the largest of the rats, attaining 20 inches in length 
and a weight of 8 pounds. The hamster of the 
northern parts of Europe and Aida, which is about a 
foot long, is a terrible pest to farmers. The kangaroo 
rat found in the southwestern, part of the United 
States, is a gentle, harmless, handsome creature. It 
has short forelegs, long hindlegs, a long tail ending 
in a tuft, and it jumps like a kangaroo. It possesses 
cheek pouches for collecting food, A similar animal 
found in the sandy plains and deserts of Asia, east- 
ern Europe, and northern Africa, is known as the 
jerboa, and is remarkable for the long leaps of which 
it is capable in escaping its foes. 


RATTLESNAKE! 


The first step in getting rid of rats is to cut off 
their food supply by keeping foodstuffs and garbage 
in tightly sealed coittainers. The hungry rats will 
then eat poisoned foods or enter baited spring traps, 
which otherwise they would avoid. rats, K 

Cats are rarely useful for killing 
rats, but dogs are splendid rat- 
catchers, especially when trained 
and taught to hunt by themselves. 

Rat-infested ships, warehouses, 
and granaries can be fumigated 
tvith poisonous gases or protected, 
by large cage traps. Buildings can 
be rat-proofed by closing up all 
■wall openings and runways, and by 
substituting brick, concrete, or 
metal for wood in foundations and 
lower stories. For detailed infor- 
mation on how to get rid of rats, 
send for bulletins of the United 
States Public Health Service or bubonic plague. To 
the United States Department of ve 3 seia?dt 6 k 8 'uke”ti 
Agriculture, Washington, D. C. placed around ti 

The name "rat” is applied in the stricter sense to large 
rodents o£ the mouse family (Muridae), and especially to 
naambers of the genus Mus, as the black rat (Mus rattus) 
and the brown rat (Af«s decumanua) . In a wider sense it is 
applied to certain rodents which are not Afuridae, as the 
kangaroo rat and the ooypu rat. 

Ratelesnake. The rattlesnake is one of the most 
poisonous and dangerous reptiles. It seldom strikes, 
however, except in self-defense, and always gives a 
warning shake of its tail rattle. ’ 

This rattle is formed of a number of hard, horny 
cup-shaped joints, fitting loosely into one another. 
When the snake is excited, its sensitive tail vibrates; 
and the Joints, striking together, give a rattling 
sound which may be heard for 20 yards. About 18 
species of snakes carry rattles, and share the name. 

Young snakes have only a blunt tip at the end of 
the tail formed by a knoblike growth of bone that is 
covered with thick sldn. When the snake moults, or 
sheds its skin, this horny tip is retained and forms the 
first joint of the rattle. A new joint is added each 
time the skin is shed, and, as the snake grows larger, 
each joint is correspondingly larger and so causes the 
rattle to conform to the tapering shape of the snake. 
It is said that the joints of the rattle represent the 
years of the snake's life, but this is not always true, 
for well-fed snahes often shed their skin several times 
in a year, and furthermore the joints of the rattle 
often become worn and drop off. Specimens with 
more thatt 20 rattles have been found. 

The rattler can strike effectively only from a coiled 
position, and then can reach only about two-thirds 
the len^h of his body. Usually the snake will 
sound Ms rattle and puff up and hiss before striking, 
hoping to drive away the intruder. But when the 
blow finally falls, it comes with the speed of lightning. 


RATS, KEEP OFFl 

rs i 



Rats carry diseases, notably the deadly 
bubonic plague. To keep them from board- 
ing ships dr coming ashore from infected 
vessels, disks like the one shown here are 
placed around the mooring cables. 


If the poison fails to stop the heart action of the 
victim, its peculiar quality frequently causes death 
by gangrene poisoning. 

The different species of the group, which belongs 
EP OFFl entirely to the New World, are 

-1 all of the sub-family of pit-vipers, 

which means that they all have a 
deep depression in the side of the 
head between the eye and the nos- 
tril which .detects air vibrations 
(see Vipers). The habits of the 
species are similar. They are not 
vicious, but rather sluggish, and 
will slink away unless molested. 
When cornered they rattle and puff 
threateningly as if to frighten their 
foe. A rapid movement will pro- 
voke them and then they strike 
with fury. All species feed on 
notably the deadly mts, mice, and other Small rodents, 
ep them from board- The young are born alive in 
Ine show” here'^are late Summer, and have the full 
mooring cables. poison equipment at birth. 

The worst enemy of the rattler, aside from man, is 
the hog. They root the snakes out and make a meal 
of them, apparently with no bad results from the i 
bite that may be inflicted. This is because the pig’s 
tough skin and layer of fat under it does not allow 
the poison to enter the blood. The king and black 
snakes and certain birds of prey also eat the rattler. 

As cold weather approaches, these snakes congre- 
gate in hollow logs, in caves, or under rocks and, 
winding themselves into a mass, sleep till spring. i 

The common' or banded rattlesnake, found in tha | 
eastern United States, is of a bright , tawny color ' 
marked with dark brown, and varies in length from j 
3 to 5 feet. It inhabits rocky and wooded places, j 
The diamond rattlesnake of the Southern states | 
grows to a length of 8 feet and is often 15 inches | 
around. It is the bulkiest of all venomous snakes. 1 
This species lives in swampy places and swims well, i 
Its yellowish body has plainly outlined ; diamond- 
shaped black blotches. The plains rattlesnake is a | 
smaller, lighter-colored snake with less distinct mark- 1 
ings, which grows to be about 30 inches long. It 
commonly makes its homo in the burrows of the 1 
prairie-dog, where, an unwelcome guest, it ungra- j 
ciously feeds on the young of its host. Other species 
are found in various districts of North and of Central I 
America, and in parts of South America. Among! 
the most curious, is the “horned rattler" of the south - 1 
Western United States, which has hornlike cones , 
above the eyes. It is also called “ side-winder” from j 
its peculiar habit of wriggling sideways over the j 
ground, Most rattlers belong to the genus Crotalus, j 
but the small ground rattlers are set apart in a sepa- 
rate genus, Sistrurus. , Scientific name of common 


blow finally falls, it comes with the speed of lightning, rattlesnake, Crotalus horridus; of diamond rattler, 
The fSngs, projecting almost straight out from the Crotalus adamanteus; of common ground rattler, 
wide open mouth, sink in, driving home their poison. Sistrurus rniliarius. (See Snakes.) 



THE BIR^O^ MOURNING 



RAVEN 


Raven. The raven has a considerable historical 
background, for it was the first bird sent from Noah’s 
ark, and it was the bird which fed the prophet Elijah. 

The raven was also the messenger of the Norse god, 

Odin, and its figure was on the flag 
that the early Northmen (Danes) 
carried into England. Some of the f 
Pacific coast Indians place its image 
on their totem poles. Probably no 
bird is so widely ' mentioned in „ 
literature. Edgar Allan Poe in his | 
poem ‘The Raven’ with its reiterated 
refrain of “nevermore" has immor- 
talized this bird as the symbol of 
melancholy despair. 

Ravens are found in almost the 
whole of Europe, in Africa, northern 
Asia, and America. With crows, Jays, i 
and magpies they make up the 
family Corvidae. Their somber black 
plumage adds to the age-old mystery 
surrounding them. They are as long- 
lived as man, and are perhaps the „ , , 
most highly developed of bird forms. RaveS 8*^“ puta?ion”s*'rmeaincho'iy 
Pairs mate for life and year after 
year use the same nest. They feed 
on small rodents and will eat the flesh of dead animals 
even when decayed. The raven’s voice is harsh and 
croaking; but, like the crow, the bird can be taught 
to imitate sounds and speak a few words. In the 
United States ravens are found only in the west and 
southwest. They are common in Yellowstone and - 
Glacier parks. Scientific name, Corvus corax. 

Ravenna, Italy. This picturesque old city, lying 
in a marshy plain near the Adriatic Sea, 75 miles south 
of Venice, is interesting today chiefly for three reasons. 

The military expert remembers it as the scene of the 
great battle of Ravenna in 1512, in the Italian wars 
between France and Spain, and as the headquarters of 
a flotilla of American submarine chasers in the Adri- 
atic in 1917-18 during the World War. The lover of 
literature sees Ravenna as the city where the poet 
Dante died and is buried. The artist and architect 
attach importance to the city because nowhere else 
are there so many striking examples of early Christian 
and Byzantine architecture and mosaics. 

BEAUTIFUL CLOTH Made 

R ayon. A tree— -a rough giant of the forest— 

■ changed into gleaming cloth! It sounds impos- 
sible. Yet each year whole forests of trees, chiefly 
spruce, are chipped and ground up to make chiffons, 
velvets, satins, and taffetas of silk-like rayon, 

The silkworm gave man his first idea of making 
rayon. “Silk is only liquid gum,” said Reaumur, the 
French naturalist, in 1734. “Could not we ourselves 
make silks with gums and resins?” Many tried to 
do this, but not until 150 years later was Count 
Hilaire de Chardonnet, a French scientist, successful. 


RAYON 


In the days of Emperor Aiigu.stus, Ravenna wa.s a 
great Roman naval station with a harbor capable of 
sheltering 250 ahip,s, but today it is separated from 
the sea by six miles of marshy ground, traversed by 
an unimportant canal. The indu.s- 
^^^M^RNiNG fc^v, consisting mainly of 

^ wine making, breeding silkworms, 
and manufacturing lace. 

The city presents a somewhat 
somber appearance, as if mourning 
for its glorious past. The most 
venerable of the churches is the 
cathedral of Sant' Orso, which dates 
back to Roman times, but which has 
been almo.st entirely rebuilt. There 
are 12 other churchea or “basilicas” 
in Ravenna originally built between 
the 6th and Sth centuries, con.stitut- 
ing a priceless architectural heritage 
of early Christianity. Another inter- 
e.sting hi,storical monument E the 
J two-storied tomb of the great O.stro- 
^ ^ gothic king, Theodoric, dating from 

as a melancholy Hbout o20. 

sSFevou"*.’’”’”'**' The battle of Ravenna, which 
was one of the bloodiest ever fought 
on Italian soil, is interesting because of the employ- 
ment of artillery mounted upon carts. In this battle 
the famous French leader, Gaston de Foix, defeated 
the superior forces of the Spanish and papal armie.s, 
but was himself killed. This battle is memorable as 
a forerunner of modern warfare, in which trained and 
specialized armies take the place of the haphazard 
methods of feudal days. 

Ravenna was taken by Theodoric the Ostrogoth in 
492, after a three years’ siege. For 200 years there- 
after the city was the capital of the E.xarchate of 
Ravenna, the last stronghold of the Eastern Emperors 
of Constantinople in Italy. It was taken soon after 
by Pepin, king of the Franks, who bestowed the entire 
exarchate upon the pope. In the later Middle Ages, 
however, Ravenna was ruled by tyrants of the 
Polenta family. When the lagoons on which Ravenna 
was built began to fill up, separating the city from 
the sea, it lost historical importance. In 1860 it be- 
came part of united Italy. Population, about 75,000. 

Out of CHIPS of WOOD 

Wliile helping the great Pasteur in the study of the 
silkworm, he noticed how the busy little spinners- 
digested their mulberry leaves into a glue and then 
forced it out through two tiny holes (spinnerets) to 
form slender threads which .solidified at once in the 
air (see Silk). Unable to match the digestive chem- 
istry of the silkworm, Chardonnet dissolved mul- 
berry leaves with nitric acid; and then he imitated 
the silkworm by forcing the mixture through tiny 
holes. Mulberry leaves he knew were part c,ellulQse, 
a substance of which three-fdurtiis of the vegetable 
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CHEMISTRY MAKES SILK FROM WOOD 
How Man Imitates the Silkworm s Art 


2 . The wood pulp reaches the rayon 
manufacturer in the form of mats 
(left). These are steeped in caustic 
soda to form alkali-cellulose, and 
the excess caustic is squeezed out. 


1. Man starts to 
make silk just as 
the silkworm does. 
Both grind up cel- 
lulose, man using 
wood, the cater- 
pillar eating mul- 
berry leaves. 


3. Now the mats of alkali-cellulose 
are ground up into crumbs by shred- 
ding machines and allowed to age. 
A Batch of the fluffy snow-white 
crumbs appears at the right. 


4. In the drum at the right the ripened 
crumbs are churned with carbon 
bisulphide to form celluiose-xanthate. 
The xanthate is mixed with caustic 
soda and comes out as a sticky solu- 
tion called “viscose.” 


5. In these great spinning machines 
the viscose Is forced through tiny 
openings into an acid bath, where 
it Instantly hardens into filaments. 
These are twisted into thread and 
spooled on another machine. 


There are four chief 
rayon processes; the 
viscose, nitrocellu- 
lose, cuprammonlum, 
and acetate. The vis- 
cose is the most wide- 
ly used. The pictures 
on this page, taken in 
the largest rayon mill 
in the United States, 
sho w the viscose 
process. 


6. The thick, sirupy 
viscose is being 
tested by the man 
a b 0 ve. Skilled 
chemists are em- 
ployed to keep their 
sharp eyes on every 
step in the manufac- 
ture of artificial silk. 


7. Sometimes the rayon is spun in pots 
instead of on bobbins, The 18 or so fila- 
ments formed as the viscose comes out of 
the acid bath are carried up and over a 
roller and twisted into a single thread as 
they drop down Into a rapidly revolving pot. 


8. Next the spools or cakes of the twisted rayon threads go 
to the reeling machines (above, at right , where the thread is 
reeled into skems. The reels stop automatically when the 
required number of yards have been wound, or when any of 
the threads break. Girls take . the completed “flies” off, tie 
the skeins by hand, and hang them on poles. The skeins are 
stow ready to be “finished.” They are treated with sodium 
sulphite, washed, bleached, soaped, and dried. 




The First Rayon Factory 


RAYON 


kingdom is composed (see Cellulose). He experimented 
further and got as good results with cellulose from 
tree trunks as he had with mulberry-leaf cellulose. 
Hi.s success led him in 1889 to build, in Besan^on, the 
finst factory for making “artificial silk,” which we 
now call rayon. This began an industry which soon 
became one of the world’s chief sources of clothing 
materials. For rayon soon passed silk and now rivals 
wool in quantity produced. Japan, the United States, 
and Germany are the chief producers. 

Rayon differs from silk in chemical composition as 
well as in some physical properties. Silk is an animal 
protein containing nitrogen, while rayon is a vege- 
table carbohydrate. Early rayon was inferior to silk. 
It tended to shrink or stretch, to weaken greatly when 
wet, and to lose its gloss or sheen after rvear. Indus- 
trial chemists and engineers have improved rayon in 
these respects, while retaining its original advantages. 
Rayon does not yellow with age. The threads do not 
rough up and catch dirt, as silk does. Because rayon 
does not cling, it is especially cool and suitable for 
summer wear. Chiefly responsible for the popularity 
of rayon, however, is its price — one-third to one-fourth 
that of sillc. Chardonnet changed a luxury into an 
everyday commodity. 

Efficiency of manufacture is one reason for rayon’s 
cheapness. The silk worm takes four weeks to grow, 
eat its diet of mulberry leaves, and spin its 1,000 
yards of silk fiber, which must be collected by hand. 
A single rayon spinning machine, in contrast, can run 
off a mile and a half of rayon thread in less than 
an hour. 

Four Ways of Making Rayon 

In the original Chardonnet or nilrocellulose process, 
purified cellulose from specially bleached cotton is 
nitrated by a mixture of nitric and sulphuric acids. 
'The resulting nitrocellulose, similar to the raw ma- 
terial used in maldng explosives and celluloid, is 
dissolved in ether and alcohol, and yields collodion. 
This compound, forced through tiny holes or spin- 
nerets, comes out in thin strands; many of these are 
spun together to make a single thread. The alcohol- 
ether solvent quickly evaporates, leaving threads 
of highly inflammable nitrocellulose. The nitrate is 
removed with sodium hydrosulphide or some similar 
chemical, which converts the threads back to cellu- 
lose again. This reaction also causes changes in tex- 
ture and appearance, resulting in the finished rayon. 
This original method is now seldom used. Three new 
processes, all based upon, but differing from, Char- 
donnet’s prdcess have replaced it. 

For the acetate or celanese process, cellulose from 
wood pulp or other sources is dissolved in a bath of 
acetic anhydride, producing cellulose acetate. This 
is precipitated in water, and the resulting precipitate 
is washed, dried, and dissolved in acetone. It then 
passes through the spinnerets into a stream of warm 
air which evaporates the acetone. 

Less important is the cuprommonipm (copper- 
ammonia) process, using cellulose froin cotton liiiters. 


the short fibers which stick to the cotton seed after the 
bulk of the cotton is removed in ginning. The raw 
cellulose is dissolved in a solution of copper oxide 
containing ammonia; it is then filtered and forced 
through the spinnerets into a bath of sulphuric acid 
or caustic .soda which removes the copper and am- 
monia, and hardens the threads. Bemberg j'arns and 
threads are made in this way. 

Commonest source of rayon i.s the viscose process, 
illustrated and described on the opposite page. A 
table .showing other products made from viscose, cel- 
lulose acetate, and celliilose nitrate accompanie.s the 
article on Cellulose. 

.All the “cellulose silks” are called rayon, and manu- 
facturers and dealers are required to use this term 
in labeling and de.scribing them; but they may also 
use such trade name.s as “celanese” and "beinhcrg.” 

Some of the Uses of Rayon 

The chief u.se of rayon is for women’s clothing and 
household furnishings. Some rayon is also used for 
men's clothing, hosiery, and knit goods. Other less 
important uses are for upholstery, electrical insulation, 
and the fabrics of cord tire.s. 

When threads of acetate rayon are woven with other 
fibers, “cross-dyed” patterns can be produced. The 
tw'o fibers take dye differently, giving the cloth a two- 
toned pattern. Rayon “staple fiber,” which is the 
ordinary “continuous filament” fiber out into short 
lengths, is spun together with cotton or wool to pro- 
duce a mixed fabric. Clothing made from rayon and 
wool is warmer than pure cotton but not so wami as 
wool. This fabric also lacks the resiliency of wool. 

One of rayon’s industrial advantages is its use of 
materials previously wasted. Cotton linters were a 
valueless remainder from cotton ginning until rayon 
appeared. Much of the wood pulp used comes from 
chips, blocks, saw-mill waste, and even sawdust. 
Some of the chemicals used are by-products of other 
industrial processes. 

By varying the size of the spinneret holes, the num- 
ber of strands in a single thread, and’ the chemicals 
used, manufacturers vary the strength, weight, and 
elasticity of the finished rayon. Thread has been 
spun so thin that a single pound would reach all the 
way across the United States. On the other hand, 
coarse threads are spun strong enough for weaving 
parachute fabric. 

Chemically similar to rayon is cellophane, the thin, 
transparent substance used in wrapping candy, cigars, 
cigarettes, and a host of other products. 'To make 
cellophane, the cellulose Bolution is forced through 
a thin slit, treated with sulphuric acid, rolled thin, 
cleansed and dried, bleached with sodium hypochlo- 
ride, bathed in glycerin to make it flexible, then mois- 
ture-proofed with a coating of a waxy lacquer. 

Liquid cellulose is Widely used as a quick-drying 
adhesive and cellulose cement. Other products made 
from the same solutions as rayon include artificial 
horsehair, artificial straw, and many plastics. (See 
also Pyroxylin Products.) 
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REABING 


The Basic Subject in School 


READING 

R eading. When primitive men wished to communi- 
- cate with someone at a distance or leave a per- 
manent record, they drew pictures on stone or bone. 
When the first picture message was read, reading was 
bom— how long ago no one knows. 

To read such messages needed no schoolmaster’s 
help. The pictures stood for objects that were fa- 
miliar to the one who received the message. 

From the pictograph stage, reading has advanced 
hand in hand with man’s progress. It has become one 
of his most important everyday tools, the foundation 
of his education, the means by which he can receive 
communications from the great minds of all time. At 
the same time the art of reading words and symbols 
has grown more and more complex. Thousands of 
words are used to convey messages; strange little signs 
and gukleposts are sprinlded over the pages of books 
and papers to help the reader — periods, comma,s, ques- 
tion marks, semicolons, all the signs of punctuation 
which are used to make meanings clear, to help show 
what the writer was thinking. Sentences use words in 
various patterns to tell what the writer was thinking. 
And sentences are woven into paragraph designs, 
which fit together to form the complete tapestry of 
the story. 

With so many complicated mechanical devices to 
be mastered, careful training and long and hard effort 
are now required to develop sldllful readere. Read- 
ing is the basic subject of the elementary school, the 
most necessary subject for the child to master, and 
the most troublesome. Failure in ability to read is 
one of the commonest faults of pupils, and lack of 
skill in reading is one of the greatest handicaps of 
adults. In recent decades educators and psycholo- 
gists have been making every effort to learn the 
reasons for poor reading and to devise methods of 
helping people to become more efficient in this im- 
portant art of communication. Some of their sugges- 
tions are given in this article. 

Readiness for Reading 

The most important sldll in reading is the ability 
to follow the thoughts of the writer. Before little 
children read for themselves, they listen attentively 
to stories which they understand. They like the clas- 
sics that tell about runaway rabbits and about chil- 
di-en who are sent supperless to bed when they are 
naughty. They know these experiences from their con- 
tacts with life. When they have learned to read, they 
like stories which they can think about in the same 
way. Some children are never ready for 'Alice in 
Wonderland’ because they cannot think the fantastic 
thoughts of the story. Einstein, put into the sim- 
plest words, is meaningless to those who lack the 
technical knowledge and experience which would make 
them capable of thinking mth Einstein. Their minds 
are not ready for this work Experiences which make 
background for interpreting what is read create 
"reading readiness." 


an ART of COMMUNICATION 

If this basic principle were kept constantly in mind, 
reading would be simplified for learners and for those 
who have reading experiences. In the period of 25 
years ago, children’s readers were built upon the idea 
that small three-letter words were necessarily easy 
for children. We Icnow now that the distorted ideas 
on which the stories about the C-A-T and the R-A-T 
were founded never entered the minds of boys and 
girls until they were implanted there by primers and 
first readers. Today it is not so much simplicity na fa- 
miliarity of ideas that is desired. This principle can 
be applied to all reading. Simplicity of words does 
not always mean ease of understanding. Difficult 
thought may bo expressed in familiar terms. “The 
child is father of the man,” said Wordsworth. This 
thought is not so simple as the words. 

Skills the Reader Must Perfect 
In learning to read, much work goes into the per- 
fecting of mechanical skill. Reading is at first usually 
oral; hence the reader develops certain habits which 
continue when he changes from oral to silent reading. 
His nerves and muscles and vocal cords tend to 
respond in silent reading as 'they did in oral reading. 
This often results in a habit of vocalization, or a silent 
pronunciation of the words as he reads. It may be 
seen in movement of the lips. 'Vocalization slows down 
reading, because the eye can read faster than the 
voice can speak. This can be proved by having some- 
one read aloud and measuring how far ahead the eye 
is looldng while the voice is pronouncing a word, 
The measure is called the eye-voice span. 

Training the Eye 

A trained eye is the most skillful and efficient . 
servant of the reader. As you read, your eyes move 
from left to right across the page. They pause in 
their forward movement at the end of every three or 
four words. It is during this pause that you grasp 
the meaning of the phrase. The pause is called the 
fixation pause, and the number of letter spaces the 
eye records is the width of the pause. The eyes of a 
skillful reader move across the line smoothly and 
rhythmically, making few and brief pauses. Then 
they drop to the next line, catch it without fumbling, 
and repeat the process. Sometimes a reader does not 
understand what he is reading and his eyes jump back- 
ward on a line to read again words that he has been 
over. This is called a regression. 

Eye movements in reading are now photographed to 
determine speed of reading, number of fixations per 
hundred words, nunlber of regressions per hundred 
words, presence or absence of rhythm in reading, and 
muscular balance or imbalance of the eyes. Remedial 
measures of all kinds can be recommended by an 
expert teacher of reading. 

Comprehension, Phrasing, and Vocabulary 
Poor readers often read word by word, and some- 
times do not even grasp one entire word at a glance. 
This happens because the reader does not recognize 


Get the Dictionary Habit 


READING 


words readily, or does not understand their- meaning. 
This slows down or prevents the grasp of the author’s 
thought. In contrast, a person who recognizes and un- 
derstands words readily can give his thought almost 
entu-ely to the author’s ideas or meaning. Indeed, 
the skilled reader .sees and recognizes groups of words 
which convey a complete part of the thought. Such 
groups are called thought-phrases. 

When the expert reader sees the following passage, 
for example, his eyes and his mind move along with the 
unhesitating precision of a machine in perfect align- 
ment, pausing probably at the slanting lines: 

Five miles to the north/arriving at a massive gato/that 
swung open at our approach/ wo entered a park/containing 
long lines of ancient cedar trees/aet in formal array/througli 
which, for a matter of two miles/we moved [slowly/coming 
at last to an open space. 

One who wishes to become a sldllful reader will learn 
to recognize words quicldy and accurately. A lo-a-s 
called s-a-w will distort the meaning of a sentence. 
One who confuses similar words will often have to 
retrace his steps. Careless readers merely look at 
unfamiliar words — sometimes not even guessing at 
their meanings. This habit leaves the reader with 
blank spots or blurred impressions. To overcome 
these faults it is necessary to practise word recognition 
constantly. Street signs and newspaper headlines 
offer abundant opportunity to train the eye. 

To become a good reader one must learn words — 
more and more words. A reader’s recognition vocabu- 
lary is usually much larger than his speaking vocabu- 
lary; that is, he can read rvith understanding many 
words that he cannot use in conversation. Words may 
be learned from the context; that is, their meaning 
may be gues.sed from the meaning of the rest of the 
sentence. This is an excellent method of learning 
words, but when in doubt a reader should consult the 
dictionary. 

■ How to Become a Rapid Reader 

Should one read speedily? If a person reads with 
comprehension but slowly, should he try to gain 
speed? By all means, yes. Life is too short and there 
is too much to read for us to dawdle over easy reading. 
Then too the rapid reader is usually the most efficient 
reader because he remains alert. 

The following table, taken from ‘The Ophthalm- 
o-graph’, a pamphlet published by the American 
Optical Company, shows the average speed per min- 
ute made by good readers at different grade levels: 


Grade 

Low I 

High I 

Second 

Third 

Fourth 

Words 

per Min. 20 

46 

90 

138 

168 

Grade 

Fifth 

Sixth 

Seventh 

High School 

College 

Words 

per Min. 182 

216 

230 

260 
to 300 

320 
to 350 


A good adult reader should be able to read a mini- 
mum of from 250 to 300 words per minute of textbook 
or nonfiction material of average difficulty. A read- 
er’s rate varies, of course, with the type of subject 


matter he is dealing with and with the purpose for 
which he is reading. 

You can determine your speed by setting an alarm 
clock which will interrupt you at the end of four 
minutes of effective reading. Count the wmrds road 
and divide bj' four to find your average per minute. 
You will find the following plan a good one for prac- 
tise in increasing your speed: 

1. Determine to read rapidly. 

2. Select easy material, familiar and intere.stiniE!. 

3. Practise for four minutes; read as rapidly as pos.'sible 
but teat compr<!hcn.sion l)y repeating the gist of wliat is read; 
count words read and got average per minute. 

4. Practise at short intervals frequently. 

5. Practise with critical rnindedness. 

6. Graph your progress. 

The “Will to Learn” 

To become a good reader it is of the utmo.st impor- 
tance, of course, tliat one .should idll to read well. The 
will to learn is the most important factor in the learn- 
ing process. The “will to learn’’ does not mean merely 
a momentary determination. It means, rather, the 
force which dominates those wlio choose to become 
masters of an art or a .skill. Lack of the will to read 
well is responsible for more failures in this field than 
is lack of ability. 

The reader should approach the reading hour wth 
a fresh mind and seek interest in the ideas set forth; 
that is the prime purpose of reading. Without this 
interest, it is well-nigli impossible to concentrate; 
with it, concentration is easy. 

Comprehension of reading is thinking ivith the 
writer, absorbing hi.s ideas. Many things interfere 
with clear comprehension. A number of them have al- 
ready been pointed out. Difficulty with the mechanics 
of reading, for example, handicaps comprehension 
since it turns the attention of the reader from the sub- 
ject matter to his o\to difficulties. So also a limited 
vocabulary makes it impossible for the reader to get 
the author’s full meaning. 

Techniques and Purposes of Reading 

To repeat one other point, the power to think 
logically is indispensable to good reading. This 
means that a good thinker, as he reads, does some 
of the following things well: 

1. He recognizes the main thought. 

2. He subordinates auxiliary thoughts, 

3. He separates principles from illustrations and examples. 

4. He Uses key words and key aentenoea as effective guides 
to thinking. 

5. Ho practises stating clearly and briefly the writer's 
thought in his own words. 

6. He refleota upon rending after reading; he examines the 
conclusions of the writer and forms hia own. 

None of these skills will develop without conscious . 
effort. Power to do these things distinguishes the 
mature reader from the immature. The immature 
reader insists on remembering everything — ^lie reads 
a book of popularized science and he repeats every 
detail of it, and nothing can prevent him. But the ma- 
ture reader selects, organizes, summarizes, and evalu- 
ates what he reads, and his discussions are refreshing. 
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READING 




Making Reading a Vital Part of Life 


The ability to get the best results from reading 
depends upon certain techniques of reading which the 
skillful reader uses. Some of the most useful tech- 
niques are: 

1. Finding the central thought. 

2. Recognizing key words and sentoneea. 

3. Outlining. 

4. Summarizing. 

5. Datermitting general principles and specific illustrations. 

6. Reviewing systematically. 

7. Interpreting by bringing other knowledge to bear upon 
the reading. 

8. Reproducing in one’s own language. 

9. Skimming. 

The techniques to be used will vary, of course, with 
the purpose of the reading. Before we discuss them, 
let UB have in mind some of the major purposes for 
which people read. Educators list several both for 
work-type reading and for reading for pleasure or 
recreatory reading. Among the major purposes of 
work-type reading are; 

1. To acquire information, 

2. To draw conclusions. 

3. To form opinions, 

4. To find answers to questiona or problems. 

6. To discover new problams. 

6. To evaluate materials. 

7. To acquire more effective modes of reasoning and 
thinking. 

8. To visualize details. 

Reading to acquire information is the purpose of 
most newspaper reading, and of reading time tables, 
maps, guide books, encyclopedias, dictionaries, tech- 
nical books, legal documents, and dozens of other 
V materials which come up in the routine of everyday 
life. It is a simple matter to develop the skill neces- 
sary to read for information efficiently. The memory 
must be keen, the powers of observation accurate, and 
judgment and reason must be active. First of all, 
however, the sldllful reader must know where to go 
for ‘the information he wants and how to locate it 
quickly. He must know what tools will help him— 
catalogs, dictionaries, encyclopedias, books, maga- 
zines, newspapers— and he must know how to use 
these tools. He must understand their make-up and 
know how to use the aids the author has given him— 
tables of contents, indexes, headings, and so on. 

Among the techniques which will help the reader to 
train his mind to read for information efficiently are 
outlining, sumniarizing, finding key words and key 
sentences, and finding central ideas. Tables of con- 
tents, and topical headings should be a help in out- 
lining a book or chapter, if the author has made the 
. best use of these devices. Eey sentences to paragraphs 
or sqotioaS and central ideas should be easy to find if 
the work is well written. Hi good expository writing 
each paragraph is a! unit of thought, Ofteii the fiirst 
sentence states the thought that is going to be 
developed. 

As the reader of a newspaper turns from the first 
page, where, for example, he has been informing liim- 
solf on the latest developments in Europe, to later i 
!>ages, his purpose for reading changes almost imper- 
ceptibly. He finds the editorial section and reads the 


articles there to draw valid conclusions or to judge 
the soundness of the statements made. In this type 
of reading, the reader is called upon to use judgment. 
He must draw upon his previous information on the 
subject, his experience, and bis reason, in order to 
decide whether or not his mind is in agreement with 
that of the writer. 

Readers can train themselves in developing judg- 
ment by setting problems in this type of reading. A 
good plan is to analyze three or four editorials on the 
same subject for their varying points of view, their 
persuasiveness, and their general effectiveness. Cur- 
rent periodicals are good sources for this type of 
reading, since one frequently finds the same subject 
treated differently in parallel or in consecutive issues. 

We must constantly keep in mind that reading can 
never be looked upon as passive reception of ideas. 
It is an act requiring constant mental activity care- 
fully directed. 

Discovering Reading Interests 

We must also remember that reading is a self- 
directed activity. The desire to read, the selection of 
our reading, and the benefit we derive from it depend, 
in the long run, entirely upon ourselves. “Know 
thyself,” says the old adage. That doctrine applies 
here. Discover your interests, and insist on your 
books, your exercises, your reactions. Browsing among 
boolcs and current reading materials in libraries and 
book shops is an excellent way to discover latent 
interests. This habit also gives practise in the tech- 
nique, or sldll, of skimming. A question, that we want, 
answered or a problem that we wish to discuss may 
lead us to a single article that will open up a whole 
field of reading to us. Thus we make associations 
independently— a practise which we should cultivate 
all through our lives. 

Splendid books pour from the presses, each of them 
the effort of someone to communicate bis knowledge 
to people who are interested in his subject. Why do 
explorers write books? Because there are hundreds 
of potential explorers who will respond to their stcries. 
It is inconceivable that books would continue to mul- 
tiply if there were no potential readers for them; it 
is inconceivable that more readers would not be wait- 
ing for books if all minds knew their own needs. 

Aimold Bennett, in his ‘Literary Taste’, talks of 
the “vital essence” breathed into the reader by the 
writer; Reading breathes into the reader a life^-giying 
essence which should be translated into living. To 
read a book today and to translate it into action or 
into a philosophy of life tomorrow is to integrate 
reading with living. To, read a book and to let it lie 
without reflection in the mind is to dull the powers 
of the mind. Reading is, above all, a means of growth. 

Some Helpful Books on. Reading 

Tesebing Eigfi School Pupils to Read : A Study of Retardation in 
Reading. By Stella S. Center, apd Gladys L. Persons, (Appleton, 
1037.)', 

How We Think. By John Dewey. (Heath. 1933.) 

The Art of Thinking., By Ernest Dimnet.r (Simon & Schuster, 1928.) 

How to use Your Mind. By-H. D. Kitson. (Lippincott, 1933.) 

Streamline! Your Mind, By James Mursell. (tippinoott, 1936.) 
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Reading {rH'ing), FA . Thomas and Eichard Penn, 
sons of William Penn, who founded Reading in 1748, 
probably chose the site because of the beauty of the 
surroundings and because it is only 58 miles northwest 
of Philadelpliia. Two other advantages have contrib- 
uted to make Reading today one of the most impor- 
tant industrial centers in the state. First, it is very 
near rich coal supplies, so that it has ample fuel at 
low cost. Second, it has splendid transportation 
facilities. The city manufactures a variety of prod- 
ucts. Its plants for the manufacture of wrought iron 
pipe, hosiery, glove silk underwear, builders’ hard- 
ware, and braid are among the largest in the country. 
There are large locomotive and repair shops and 
extensive manufactures of small steel castings, thread- 
lace and’ hosiery machinery, spectacles, children’s 
vhoes, menthol cough drops, and foundry products. 
The Schuylkill River flows past Reading on the west, 
while the Neversink Mountains and Mount Penn 
flank it On the east. It is the center of a rich farming 
country. Population (1940 census), 110,568. 
Reaping machines. Theearlie.st farmers prob- 
ably used the sickle to reap their grain, for scientists 
have found sickle-shaped stone implements among 


late Stone Age remains. As civilization advanced, the 
scythe and the cradle scythe were invented. With the 
sickle and the scythe farmera everywhere labariou!3ly 
cut their grain until well into the 19th century. Then 
the development of the reaping machine revolution- 
ized agriculture and gave the world cheap bread. ^ 

Between 1820 and 1860 various reaping machines 
were devised, but only McConniek’s “American reap- 
er,’’ invented in 1831 (see McCormick, Cyrus H.), has 
survived. Its click around the world has become "the 
music of an international anthem.’’ 

Later machines carried the cut grain up to men 
riding on a side platform, who bound the grain by 
hand and dropped the sheaves on the ground. Then 
came the modern harvesters, or self-binders, which 
whip a twine around a bundle of grain and drop the 
finished sheaves. A more recent attachment ties seven 
to eleven sheaves in a shock, and sets it on end. A 
machine called a stripper or “header’’ merely cuts off 
the heads of the grain, leaving the straw .standing. 
The “combine” is a remarkable machine which cuts 
and threshes in one operation {see Threshing). Special 
machines have also been constructed for cutting corn, 
rice, and other crops. 


The BANNER 0/ MERCY 

the fields 0/ SUFFERING 

Origin of the Red Cross Societies and Their 
Noble Work— The Symbol c^ Help 
Comfort in Floody Fire, 

Pestilence, and War 

Napoleon III Welcome peace. Fifteen thou- 
sand dead and wounded lay on the field of battle; 
days passed before the few surgeons could attend to 
all the wounded, and many perished before help 
cached them. 

At this time a young Swiss, Henri Dunant, hap- 
to be traveling through the battle area, and 
sart was rent by the agonizing cries of the 
wounded. As best he could, he bathed ahd dressed 
their wounds^ brought water to those burning with 
fever, and cheered and comforted the sufferers. He 
gathered a number of women in the nearby Italian 
city into a band of volunteer numes, who, follomng 
example, ministered to friend and foe alike, 
repeating TuUiftatelli (All are brothers) as they cared 
for French, Austrians, and Italians, friaid or foe, 
vrithout distinction. _ , , . 


witnessed. He Wrote a pamphlet descnbmg them so 
the end of a hot vividly that his appeal moved the hearts of all who 
1859 at the read it. He showed how luuch of this suiierinp; and 
Napoleon III death could be avoided by an organization to protect 
renoh' and Sar- and care for the wounde^ in war, “without distmetion 

dinian armies to free northern Italy from the yoke resulted in an international con- 

of Austrian supremacy, had won the victory. But _ in 1864, at which 14 nations 

such a victory! The carnage made even the vie- lerence at uenev,. , 
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Itt the first World War the Red' Cross performed invaluable service near the 
front linesi particularly in assisting the overtaxed Army Medical Corps. This 
shows a dressing station maintained with the assistance of the Red Cross near 
St. Gilles, France, during the Marne-Aisne advance in the summer of 1918. 
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drew up a treaty, called the Geneva Convention. This 
provided for the protection of societies to be organ- 
ized in time of war for the care of the wounded. In 
honor of Dunant, the flag of his native Switzerland, 
with its colors reversed — a red cross on a white field 
— was adopted as the symbol of this protection. 
In Mohammedan lands the cross is not used, and dif- 
ferent symbols are used in the various countries. The 
Turkish organization, for example, uses a red cres- 
cent and is known first aid near 7 

as the Red Cres- 
cent Society. , 

Ten years before 
the Geneva confer- 
ence, Florence , 

Nightingale and | 
her band of nurses | 
had gone out to care 
for the wounded 
soldiers of the 
English army fight- 
ing the Crimean 
War. During the 
Civil War in the 
United States, a 

first World War the Red Cross 
VOUmtary oamtary front lines, particularly in assisting th 
Commission had S,<>''«esing statioii maintained w 

, ,, St. Gilles, France, during the Marne- 

served to nurse the 

federal troops. The work done by these groups showed 
how much suffering could be avoided by skilful and 
devoted nursing. Later, und6r the Red Cross, this 
service to mankind was organized on an international 
.scale, operating in peace and war alike, without reli- 
gious or political discrimination. 

The International Organization 
Each of the national Red Gross societies is an in- 
dependent organization. But the societies communi- 
cate through the International Red Cross Committee 
in Geneva, Switzerland, and hold meetings every few 
years. This committee is a neutral body composed en- 
tirely of Swiss citizens. It guards the principles of the 
Convention and acts for the various societies in 
judicial problems arising from war. It is through this 
committee that the national societies offer their as- 
sistance to warring countries. The League of Red 
Cross Societies coordinates peacetime activities. 

Organization of the American Red Gross 
Although the United States was represented at the 
Geneva conference in 1884, it did not sign the Red 
Cross Convention until 18 years later. Clara Barton, 
whose: service to soldiers near the front during the 
Civil War had earned her the name "Angel of the Bat- 
tlefield," organized the American branch in 1881, and 
became its first president (sefi Barton, Clara), The 
next year the President of the United States signed 
the Convention. In 1905 the organization was reincor- 
porated vmder a ohaiter from Congress and renamed 
the American National Red Cross. The president of 
the United States serves as its president, and appoints 
the natioiml chairman and one-third of the central 
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Relieving Victims of Disasters 


committee. Membership is open to any citizen or 
resident of the country. The society is financed solely 
by contributions from the public. Its accounts are 
audited by the War Department. 

In peacetime, relief to the victims of disaster is an 
important part of Red Cross work. In 1889, for 
instance, when a dam above Johnstown, Pa., gave way 
sending a wall of water 75 feet high pouring down 
upon the city, the Red Cross took care of the suf- 
E BATTLE FRONT ferers. In _ 1906, 


■ when one-third of 
San Francisco was 
* burned, the Red 
Cross rushed food 
and clothing to the 
homeless. Wherever 
disaster strikes — 
flood, fire, storm, 
famine, or mine ex- 
' plosion — Red Cross 
workers are there 
to help. 

The society is 
active in many 
other fields. It in- 

erformed invaluable service near the 

)verta*ed Army Medical Corps. This StruOtS Civilians 
. the assistance of the Red Cross near in first aid and 
gne advance m the summer of 1918. , i i« i 

establishes first- 
aid stations along the highways. It teaches swimming, 
life-saving, and home safety (see First Aid; Safety). 
It also instructs mothers and children in home hy- 
giene and care of the sick, and maintains a corps of 
nurses wNo care for the public health. Its Volunteer 
Special Services include sewing, knitting, and maldng 
surgical dressings; transcribing books into braille 
for the blind; aiding nurses in hospitals and, clinics; 
sponsoring courses in nutrition; and operating can- 
teens during disasters. 

How can the Red Cross act so quickly and efficient- 
ly in time of emergency? First, it is officially des- 
ignated by the government to , supplement the work of 
the Army and Navy medical units, and in that capac- 
ity it functions under an international treaty. Sec- 
ond, it maintains a permanent trained staff to direct 
its great army of volunteers in any emergency. Fi- 
nally, public utilities, newspapers, radio, railroads, 
planes, ships are always at its command. 

Work of the Junior Red Cross 

The American Junior Red Cross, organized during 
the first World War, sews for hospitals and studies 
hygiene and first aid. Members carry on safety and 
health crusades> and work to promote civic welfare 
and international good will. They write letters and 
make scrapbooks to show the children in distant lands 
what the -customs and industries of the United States 
are. In time of war,, funds are established for the 
care of children in bombed cities. 

Services in Time of War 

In wartime, Red Gross activities are organized on 
a tremendous scale. Societies all over the world work 
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THE RED CROSS IN WAR AND IN PEACE 


ilane with supplies of Wood plasma for omet- a bag formerly used by the American Red Cross in distri- 
These cartons wiU be deliyered by parachute hutlng rice, 4. Teaching a mother to take care of her child. 5 
•als or to ships at sea. 2. Serving food and Teaching hrst aid. ^After applying a broomstick splint to, « 
e workers in a bombed city. 3. Caring for broken arm, these oiyilians are preparing to carry the patieni 
[Jhina. Notice that the baby is tucked Into to sheltoi:. 6. Transcnbing books into brailie for the blmd 


RED GROSS 


R E D S E A 


together to perform a multitude of service!?. They 
distribute medical equipment and supplies of all kinds 
and provide rest stations where soldiers can obtain 
refreshment. The nursing service trains thousands of 
nurses to tend the wounded. In addition to ordinary 
medical care, the Red Cross dispenses blood plasma for 
emergency transfusions. It directs evacuation and 
cares for refugees. It handles the legitimate and neces- 
sary personal correspondence with residents of enemy 
or enemy-occupied territories. A recreation corps en- 
tertains soldiers in hospitals. Another bureau searches 
for missing men and gathers information concerning 
the sick, the wounded, and the dead. Messages are 
transmitted between prisoners of war and their fami- 
lies, and food and other .supplies are sent to the pris- 
oners. The home service looks after soldiers’ famihes, 
giving, them financial assistance when necessary. 

The’ methods of ‘‘total war” employed by the Axis 
powers in the second World War placed new responsi- 
bilities on the Red Cross. Civilians as well as armed 
forces became mOitary targets. Besides the enormous 
task of helping soldiers and sailors, the society was 
called upon to extend relief to entire populations 
suffering from enemy air raids. In cooperation with 
civilian defense agencies, it provided air-raid pro- 
tection for people in bombed areas. 

When wars are over, the Red Cross assists in re- 
turning prisoners to their own countries. It helps the 
disabled to readjust themselves by giving them loans 
and free training in crafts, and assists civilian popu- 
lations in reconstructing their communities. 

To finance its activities, the American society 
makes national campaigns for funds. In time of war 
.Congress appropriates large sums for the purchase of 
food for the Red Cross to distribute among refugees. 
Pood, clothing, and medical supplies are sent all 
oyer 'the world. 

;Red river. Although it is oidy about 310 miles 
long, circumstances have made this stream one of the 
important rivers of North America. For many years 
it was called the Red River of the North, to distin- 
guish it from, the Red River of Louisiana. It starts 
at Wahpeton, N. D., at the junction of the Bois des 
Sioux and the Otter 'Tail rivers. Both of these streams 
have their source among the lakes in the west central 
part of Minnesota, only a few miles from the source 
of the Mississippi. They add another 400 miles to the 
total length of the Red River. Plowing northward, the 
main stream forms the boundary between Minnesota 
and North Dakota, then enters the Canadian province . 
;of Manitoba, and eippties into Lake Winnipeg, which 
finds its outlet into Hudson Bay. The Bois des Sioux 
issues Irprn Lake Traverse, wliich at high water con- 
nects with the Mississippi so that, with a few portages, 
one could journey by, canoe from Hudson Bay to the 
pulf of Mexico. , ' 

. The 51ed River Valley was once the muddy bed of 
ancient Lake Agassiz, which covered an enormous area 
during the Icp Age. Almost' as flat as a table top, ite 
rich black soil free, from stones and tree stumijs, this 


valley is now one of the world’s most famous wheat- 
growing regions. ’ . 

In the Red River Valley occurred one of the tragic 
episodes of Canadian history, the Red River rebellion 
of 1869. In that year the half-breeds or w0s, who 
had settled to the number of about 10,090 in the 
Red River Valley, rose in rebellion against the 
Canadian government, which had just acquired this 
region with the rest of the immense possessions of 
the Hudson’s Bay Company. A provisional govern- 
ment was established by the rebels at Fort Garry 
(now Winnipeg), headed by Louis Riel. A force 
under Sir Garnet (later Lord) Wolseley crushed the 
rebellion the following year, and Riel fled to the 
United States. Following a subsequent rising in 
1885, in which Riel played a leading part, he was 
tried and convicted of treason and hanged. 

Red SEA. This busy sea lane between the Indian 
Ocean and the Mediterranean has for centuries been 
one of the world’s greatest trade routes. Since the 
days of the Phoenicians, nations have struggled to con- 
trol its waters and the rich traffic between Europe 
and the Orient that flows through it. After Great 
Britain gained possession of India and Australia, the 
Red Sea became a vital link in British commerce. 

It lies like a narrow trench, 1,200 miles long, be- 
tween the Arabian peninsula and the northeast coast 
of Africa. From a maximum width of 250 miles, it nar- 
rows to 20 miles at the southern end, where the Strait 
of Bab el Mandeb (“Gate of Tears”) leads into the Gulf 
of Aden and the Indian Ocean. On the north the Red 
Sea forks into two prongs — ^the Gulf of Aqaba on the 
east, the Gulf of Suez on the west. Between the prongs 
lies the wedge-shaped Sinai Peninsula. The Gulf of 
Suez reaches to within 100 miles of the Mediterranean. 
The intervening strip is called the Isthmus of Suez. 
For two thousand years cargoes were carried overland 
from sea to sea by camel caravan. Then in 1869 a 
canal was cut acro.ss the isthmus, and the Red Sea took 
first rank as a commercial highway (see Suez Canal). 
The shore to shore traffic consists chiefly of boat- 
loads of Mohammedan pilgrims from Africa bound 
for Mecca. Tliey land at the Arabian port of Jidda. 

The Arabian coast is a narrow sandy plain, backed ' 
by ban-en coral hills and high limestone ridges. On 
the African side lie the broad' deserts of Egypt and 
the Sudan, and the arid tablelands of Ethiopia. Navi- 
gation of th6 sea is difficult and dangerous. Jagged, 
hidden coral reefs abound. Sudden squalls are com- 
mon, and there are few safe harbors. The heat is often 
extreme and exhausting. = The temperature of the 
waters averages 80° F., and.so-rapid is their evapora- 
tion that the sea is excessively salty. The color of the 
water at times is actually red, due to-myriads of red 
algae. Except in the shallow Gulf of Suez, the average 
depth is 1,500 feet. 

'The children of Israel are believed to have made 
their miraculous crossing of the Red Sea at the north- 
ern tip of the Gulf of Suez. The dramatic story is told 
in the Bible in Exodus xiv. 


On Guard Against Injury 


Reflexes. Touch your finger to a hot stove and it 
will jerk away before you have had time to tliink of 
the hurt. You are born with this automatic tendency 
to draw away from things that are painful to the 
touch. You can see how useful is this tendency. If you 
had to stop and think before you took your finger off 
the stove, you would be much more severely burned. 

This is just one sample of the many automatic re- 
actions called reflexes, which work tlirough inherited 
patterns of nervous connection, like automatic tele- 
phone circuits. A sense organ receives the message, a 
sensory nerve carries it to a connection center in the 
brain or spinal cord, where a return message is m- 
mediately sent back along a motor nerve to the muscle 
that must do the work. This structmc within the 
nervous system that furnishes the mechanism for re- 
flex action is Imown as the re/fis arc. 

Another example of a simple reflex is the "knee- 
jerk” often used by physicians to test the soundness of 
our nerves. If one of your legs is hanging freely, as it 
does when you cross your knees, a sharp blow just 
below the kneecap will produce a sudden and uncon- 
trollable kicking movement. Less than a tenth of a 
second is required for the impulse to pass tlirough the 
necessary nervous connections. Shade a cat’s eyes 
from a bright light and the pupils will grow large. 
Now remove your hand quickly and you will see the 
pupils promptly contract to a narrow slit. This pro- 
tective reaction against excessively bright light which 
might otherwise injure the extremely sensitive optic 
nerve takes place in your own eyes. Notice the size of 
your pupils on a bright day in a mirror, and then again , 
on a dark day or in dim light. This reaction is present 
from birth on. 

Reflexes not only involve the reaction of muscles 
but of glands as well. When food is placed on the 
tongue the salivary glands are stimulated and the 
“mouth waters.” During great emotional excitement, 
such as fear or anger, another set of glands, the 
adrenals, react by sending an emergency messenger, 
called adrenalin or epinephrine, through the blood 
stream. (See Gland.) \ 

classes of Reflex Reactions 

The reflex reactions that make up the behavior of 
animals are numberless, and special types of more or 
leas complicated pattern are peculiar to certain crea- 
tures. So it is that various lizards drop the tail when 
this appendage is grasped; the crab amputates an 
injured leg; and the octopus wraps its tentacles about 
its prey. Most reflexes, however, can be placed' in the 
following main classes: ' 

1. The Nutritive Reflexes. If a hungry infant is 
touched on the cheek, he will turn his mouth in the 
direction of the stimulus. A touch on his lips will 
produce the suclding reflexes, which involve the lips, 
the jaw, the tongue, and the palate. As soon as food 
enters the mouth, saliva flows and a rhythmic swallow- 
ing begins. The stomach glands produce digestive 
fluids and the stomach walls begin churning move- 
ments which continue the processes of digestion. 
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The foregoing chain of events illustrate.^ tlie feet 
that a reflex is often teamed together with other re- 
flexes into a more or le.ss complicated pattern. Fro- 
qiiently one reflex will itself provide the stimulus for 
another; thus the swallowing reflexes bring food into 
the stomach, and the presence of the food sets off the 
next step in dige.stion. 

The entire group of nutritive refle.xes, together with 
the tendency to ^ restless when hungry, are some- 
times spoken of as the “hunger instinct.” From this 
point of view, an instinct is merely a combination of 
interacting reflexes. 

2. TheRespiratory Reflexes. Breathing is governed 
through a reflex center in the medulla, called the 
respiratory center. This receives stimuli from vari- 
ous parts of the body. For example, a dash of cold 
water makes you gasp. Sighing, sneezing, and cough- 
ing may all be regarded as reflex interruptions of the 
nonnal breathing rhythm. 

The respiratory center Ls influenced also by certain 
chemical changes in the blood. When you use up the 
oxygen in your blood more rapidly than usual by 
violent exercise, the excess of carbon dioxide that 
accumulates in the blood stream is carried to the nerve 
centers, where it produces an automatic discharge of 
impulses to the muscles of the chest and diaphragm. 
These muscles respond immediately by pimiping air 
more rapidly into tlie lungs to provide the additional 
oxygen the blood is calling for. So powerful is this 
respiratory reflex that it is impossible for a man to 
suffocate liimself by holding his breath. The reflex is 
stronger than the Avill. 

3. The Postural Reflexes. A muscle is active even 
when it is not visibly doing work. It has a tension or 
muscle tone, Avhich determines our postural attitudes, 
in other words the way we hold ourselves. When 
these posture tensions are weakened (as in extreme 
fatigue) we appear listless and flabby. On the other 
hand, when they are too active we become awkward 
and tense, as in the case of the overanxious athlete 
who is so highly keyed to his task that he is unable to 
maJee a graceful and smootlily relaxed movement. 

4. The Locomotor Reflexes. Some animals can 
walk as soon as they are born. The new-born calf, for 
example, soon struggles to Ms feet and tags after his 
mother, showing a sequence of reflex adjustments not 
veiy different from the walking of the mature animal. 
In the human infant the ability to hvalk develbps 
slowly during the first year and a half, perhaps due 
not so much to practise as to a gradual inner ripening 
of inherited reflexes. 

5. The Manipulative Reflexes. In some of the 
higher mammals, such as oats, raccoons, and monkeys, 
and particularly in apes and in man, we may note a 
variety of reflex tendencies involving the hands. If an 
object is placed in a baby’s palm, he closes his fist over 
it in a fairly uniform and mechanical manner. At a 
slightly later age, various pulling, pushing, and explor- 
ing reactions develop, some of them resulting from 
combinations or changes in the original reflex patterns. 
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REFLEXES 


Studying Conditioned Reflexes 


A very curious reaction involving the hands is the 
“grasp suspension reflex.” A young baby will almost 
always gi’asp a rod which is offered him, and sometimes 
with one or both hands support his whole weight in 
the air. 

This monkey-like response disappears after a few 
months, and we may say that the reflex has been lost 
through processes of growth. Infants whose develop- 
ment is slow (as in the case of the mentally retarded) 
sometimes retain the reflex for a much longer period. 
Of course an older child can readily support himself in 
the same manner, by grasping a bar, but in this case 
the reaction is a voluntary one, rather than a direct 
and automatic reflex. 

6. Reproductive Reflexes. These include the re- 
sponses involved in the various phases of mating be- 
havior. Nest building offers an instructive example of 
a chain of reflexes, which are useful in reproducing the 
species, and yet which probably involve no deliberate 
purpose or aim. During the mating season, a sparrow 
reacts to twig.s, horsehair, and bits of string by picking 
them up and dropping them in a convenient nesting 
place, Later she reacts to this accumulation of nesting 
materials by weaving them into a nest, and finally 
the completed nest iiroeeeds to serve as a stimulus to 
laying eggs. 

7. Defense Reflexes. A stimulus of pain, applied 
to any part of :the body, will result in a prompt reac- 
tion of avoidance. The case of the finger jerking away 
from, the hot stove was an example. Perhaps the sim- 
plest type of a defense reflex is , the blinldng of the 
eyelids when something' touches the outer surface of 
the eye. Defense reflexes may take the form of an 
a^essiye struggling, rather than a withdrawal. A 
kitten that is startled by being roughly picked up, 
may retaliate by cuffing, scratching, thrusting, and 
kicking. Along with these reactions occur certain 
internal changes,, such as an increase in blood pressure 
and in the rate of the heart-beat, which contribute to 
the total state known as emotion. 

How Reflexes Are Changed 

Up to this time we have considered reflexes only in 
their original or inherited condition. But all reflexes 
are subject, to change. In the human adult most 
reflex actions are modified, and cothpafatiyely few 
activities belong to the pure reflex type. Even such a 
simple reflex as winking may be. reinforced or partly, 
inhibited by voluntary central control; and the same 
motor paths which carry impulses for the winking 
reflex also conduct impulses for voluntary winking 
and closing of the eyelid. - We may experience an im- 
pulse to sneeze and at once inhibit this reflex. Again: 
i the reflex , response itself may be altered (as when the 
knee-jerk' becomes weaker in illness) or the response 
may remain the same, but become associated with an 
. entirely new starting point or stimulus. The process 
by which a new connection is established between a 
stimulus and a reflex is known as “conditioning.” 

The method by which a conditioned reflex is devel- 
,pped: was first studied experimentally by the famous 


Russian physiologist, Pavlov. Pavlov made the experi- 
meut of ringing a bell every time he fed meat to a 
certain dog. After a time he found that the reflex 
which brought saliva to the dog’s mouth at the taste 
of meat could be started by simply ringing the bell 
withput giving the animal any meat. The bell had 
become for the dog so closely associated with the sen- 
sation of tasting the meat that it was capable for a 
time of acting alone as a substitute for the normal 
stimulus of appetite. 

Conditioned Reflexes Influence Habits 

Some writers regard conditioned reflexes as of 
fundamental importance in human development, es- 
pecially in child training. Habits are described as con- 
sisting merely of patterns or systems of conditioned 
reflexes. The simple conditioned response, however, 
differs from an original response and from a well- 
established habit in being less regular and less 
permanent. 

The process of conditioning no doubt plays an im- 
portant role in our emotional life, and in our everyday 
likes and dislikes. A psychologist has reported the 
case of a high-school girl who was intensely afraid of 
spiders. The sight of even the most harmless little red 
mite would provoke a scream and symptoms of uncon- 
trollable fear. ! It was found that when she was a little 
girl she had been bitten by a large spider. The bite 
itself was not at all serious, and she might have taken 
.it in a matter-of-fact way, except for the excitement 
and distress shown at the time by her mother. The 
girl’s normal reflex from the pain of the bite, which 
would ordinarily have resulted merely in , avoiding 
contact with spiders, became conditioned by her 
mother’s excitement so that it resulted in extravagant 
ttoor at the mere sight of one. 

Often a conditioned response becomes rationalized; 
that is, we seek to justify it and give it a rational basis, 
although its origin lies in some accidental association 
of events. A boy who was eatmg an apple bit into a 
caterpillar. Disgusted, he threw the apple away, and 
for some time afterwards he refused to eat apples in 
any form. He was, as we say, “conditioned against 
apples.” He tried to explain Ms dislilce by saying that 
apples had a bad taste that season— but we know it 
wasn’t really the taste of apples, but of caterpillars, 
that he objected to. , 

“Re-conditlonitig” Reflexes 

One method of dealing with a conditioned reaction 
that is unreasonable is by “re-conditioning.” A child 
who had been frightened by a dpg, and who was as a 
result afraid of all hairy or, furry animals,, was cured of 
Ms fears m this way: A rabbit in a cage was placed 
about ten feet from the child’s breakfast table. On 
successive days, at breakfast time, the rabbit was 
moved a little nearer, until presently the cMld would 
tolerate him quite near, and after breakfast would 
even open the cage and play with him. The child 
who had been conditioned against furry animals by 
an unpleasant association was now re-conditioned in 
favor of them by a pleasant association. 




phe Leaven of Revolt 


REFORMATION 


the GREAT DRAMA of the REFORMATION 

The Most Far-Reaching Revolution in the Religious History of Europe — The Men 
and Measures That Figured in It — Origin of the Name Protestant '^ — 

The Catholic Counter Reformation 

R eformation, Protestant. At the beginning 
- of the 16th century, all Western Europe was 
Catholic. But a widespread movement of oppo.sition 
to many of the doctrines and practises of the church 
had long been gathering force, under the leadership 
of such reformers as John Wyolif and John Huss. 

This opposition came to a head in the early part of the 
century. Western Europe was thenceforth split into 
two religious groups— the Catholics, who remained 
faithful to the ancient church, and the Protestants, 
who separated from it and formed many independ- 
ent branches. 

So far-reaching and momentous were the re.sults of 
this Protestant Reformation that it is taken a.s one of 
the turning points of history, ushering in the Modern 
Period. As religious unity was destroyed, Europe 
became sharply divided along national lines, and new 
political, social, and economic doctrines and problems 
arose. 

Leaders of the Reformation 
The small group of leaders in the revolt were little 
aware of the avalanche their ideas would release. 

Foremost among them was Martin Luther, the Saxon 
monlc who in 1520 publicly burned the papal bull con- 
demning his doctrines and who, when summoned 
before the imperial diet to answer for this action, said 
he would not recant “until I am convinced by the tes- 
timony of Scripture” (see Luther, Martin). Luther’s 
disciple and colleague in the University of Witten- 
berg, Philipp Melanchthon, became the chief theo- 
logian of the German Reformation and “schoolmaster 
of the German nation.” Melanchthon’s kinsman, 

Johann Reuohlin, fostered the study of Hebrew 
and attacked his scholastic enemies with ridicule in 
the witty ‘Letters of Obscure Men’ (Epistolae Ob- 
scurorum Virorum). 

Other striking figures of the Reformation in Ger- 
many included the monk Johann Tetzel, who was 
attacked by Luther for “selling indulgences”; Ulrich 
von Hutten, the wandering poet and turbulent foe of 
the papacy; and Tauler of Strasbourg, whose teach- 
ings of “heart religion”* directed Luther to the doc- 
trine of “justification by faith.” 

’ Reformers in other lands rivaled in zeal their Ger- 
man contemporaries. Erasmus, the great Dutch fore- 
runner of Luther, stimulated research into the or- 
ganization and teachings of the early church through 
his printed , editions of the Greek New Testament and 
the writings of the church fathers. Le FSvre of France 
and Zwingli of Switzerland arrived independently at, 
views similar to Luther’s. 

In England John Colet worked for reform within the 
church along the lines desired by Erasmus. John 
Calvin made Geneva the world center of Puritanism. 


Ignatius de Loyola, Spanish noble and .soldier, 
founded the Society of Jesus (Jesuits), which became 
one of the chief Ckitholic agencies in checking the 
further progre.ss of Prote.stantism. From Stockholm 
to Seville men took sides in the tremendous religious 
controvers30 

Many Other Forces at Work 
The Renais.sance had in a measure paved the way 
for the Reformation by fostering a .spirit of religious 
skepticism derived from the study of the pagan cul- 
ture.s of ancient Greece and Rome (see Renaissance). 
The political situation in Europe also helped to 
extend the conflict, for many local rulers, partic- 
ularly in Germany, were eager to throw off the dom- 
ination of the Holy Roman Empire, then headed by 
the strongly Catholic Emperor Charles V. In many 
quarters tradesmen and peasants were agitating their 
social and economic grievances against rulers and 
landowners, and belie%*ed that the church author- 
ities sided with their oppre.ssors. 

Luther’s challenge of old religious doctrines and 
traditions provided a rallying point for these forces 
of discontent and a motive for breaking establi.shed 
tins. Thus many diverse groups, from princes to 
peasants, regarded him as their especial leader. 
Gradually they saw that this monk w'as not the 
voice of any special group or interest, and by 1530 
many had drifted away into indifference or oppo- 
sition to him. By that time the movement had 
passed beyond control, even beyond the control of 
Luther. 

Development of Luther’s Doctrines 
After Luther’s first formal criticism of church 
practises had been condemned by Catholic authorities, 
he rapidly developed his new teacliings. He rejected 
the authority of the pope, and— like Wyclif and Huss 
before him— set up the Bible as the sole source of 
Christian truth. He denied that priests had any 
power that laymen did not possess;. and declared that 
the vows taken by monks and nuns were not binding 
and that monasteries should be abolished. He reject- 
ed the celibacy of the clergy and all but two of the 
seven sacraments— the Lord’s Supper (Eucharist) and 
baptisna— and profoundly modified at the same tinre 
the teaching concerning the Eucharist. By 1520 ho 
was definitely a rebel against the pope and the 
church. 

Landmarks In the Reformation 
The chief landmarks of the Reformation, so far as 
relates to Germany, were these: Luther’s posting of 
his Ninety-five Theses against indulgences (1517); 
his burning of the pope’s bull and the books of the 
canon law (1520); his appearance and condemnation 
at the Diet of Worms (1521); the Peasants’ Revolt, 






New Religious Boundaries 


On this crowded canvas the artist} Wilhelm von Kautbach» has brought together the chief actors In the great drama of the New 
AgSr many of whom never met in actual life. On the platform at the rear Luther holds aloft the Bibles while around him cluster other 
theologians of the period. Against the two pillars to the right and left stand the two great monarchs who championed the Protestant 
causoi Gustavus Adolphus of Sweden and Elizabeth of England. In the right alcove Gutenberg} with Renaissance artists at his sidC} 
holds up a printed sheet. In the left alcove Copernicus. GaUleo, and others expound the new astronomy. In the left foreground} 
geographers and discoverers hover over the globe to which Columbus has recently given a New Continent. Hans Sachs, the shoe* 
maker poet, sits in the center of the foreground. In the distance back of him is a group clasping hands over the Religious Peace of 
Augsburg* A little nearer and to the right sits Shakespeare listening to laurel*crowned Petrarch; back of them are Erasmus and ' 
Reuchlin* In the right corner are fragments of Greek and Roman art which the Renaissance had taught men to venerate. 

which the nobles, urged on by Luther, put down with number; the religious Peace ol Augsburg (1555), in 

great cruelty (1625); the Diet of Spires (1529) which which the emperor was at last forced to grant to the 

decreed that religious changes should cease and the rulerof each German state the right to choose between < 

rights of the Catholic church be restored; the protest Catholicism and Lutheranism. For more than a 

against this decree (whence comes our term "Prates- half-century this treaty gave to Cermany religious ■ 

tant”) signed by the Lutherah minority in the diet; peace. (jSee Thirty Years’ War.) 

the wars fought by Charles y to maintain the Holy The Lutheran faith established itself chiefly in 
Roman Empire against the claims of France abd the northern Germany' and Scandinavia. ^ Tfie Swiss, 

German princes; and the advance of the Turks (Mo- French, and Dutch movements drew their direct 

hammedans) to Germany’s doors through the con- inspiration from a, similar movement launched by 

quest of Hungary (1526)-T-all of which hindered the John Calvin a generation later— a movement which 

emperor’s free dealing with the Lutherans; the adop- inspired Scotland through John Enox (see Calvin; 

tion of the ‘Augsburg Confession’ setting forth the ICnox)V The English Reformation began when 

Lutheran faith (1530); the Sohmalkaldic War Henry VllI broke with the pope in 1534 (see Henry, 

(1546-47), in which the Protestant forces were Kings of England); but the introduction of Protes- 

defeated by those of the emperor, largely through taut doctrine in the Anglican church did not come 

the defection of Maurice of Saxoliy, One of their ' until tlie reign of Edward VIv^ ^ ^ 
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The Society of Jesus 


REFRl OERATI ON 


At the begmning of the Reformation the authorities 
of the Catholic church did not realize the extent of 
the danger which threatened it, for they regarded the 
movement as merely one of the many dissensions and 
schisms to which the church had always been more 
or less subject. When they saw the revolt spreading 
into country after country, and taking so firm a hold 
on the minds both of rulers and of people, their eyes 
were opened and they proceeded with zeal and 
energy to repair the breaches that had been made. 
The Society of Jesus, founded by Ignatius Loyola in 
1640, supplied an army of scholars whose "policy 
and devotion proved invaluable. By the decrees of 
the Council of Trent (1545-63) the church corrected 
many of the abuses complamed of and reaffirmed its 
ancient doctrines and traditions. A succession of 
able popes during the latter half of the 16th century 
then followed the policy marked out for them by this 
Counter-Reformation, and thus removed the incen- 
tive to revolt in lands that were still loyal. 


To quote the language of Lord Macaulay: “Two 
reformations were pushed on at once with equal 
energy and effect — a reformation of doctrine in the 
north and a reformation of manners and discipline in 
the south. In the Order of Jesus was concentrated 
the quintessence of the Catholic spirit; and the 
history of the Order of Jesus is the history of the great 
Catholic reaction.” 

Thus the middle of the 16th century saw the tide 
of the revolution checked. By the clo.se of that 
century Europe was dmded between the tw'o forms 
of Christianity by almo.st the same lines as exist at 
the present day. To quote again from Macaulay: 
"As Protestantism had driven Catholicism to the 
Alps and Pyrenees, so Catholicism rallied and drove 
back Protestantism, even to the German Ocean; nor 
has Protestantism in the course of 200 years been 
able to reconquer any portion of what was then lost.” 

For additional information see the related articles: 
Charles V; Loyola; Luther; Wyclif; Zwingli. ‘ 


The Interior of a Modern Refrigerating Plant, Showing the Machines which Produce Artificial Cold 


R efrigeration. Artificial cold, or refrigeration, 
is almost as important as fuel in our complex 
modern life. Not only docs it supply us with refresh- 
ing cold foods and drinks in summer, cool our theaters 
and other large public buildings, and_ preserve our 
foods in the home, in warehouses, and in transporta- 
tion (not to speak of keeping our furs free from moths 
in summer storage); it is actually a necessity of, life 
in cities, especially for babies, who sicken and die 


without the fresh milk which usually can be preserved 
during summer only by ice or some other means of 
refrigeration. 

The first house for storing ice was built in 1805. 
From 1860 to 1870 people began to know the advan- 
tages of refrigeration, and many ice houses and cold 
storage plants were built, using natural ice. Then 
came the invention of the refrigerator car for shipping 
perishable food. The first of thc.se cars ran from 
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A refrigerating gas is condensed to liquid in the 
lower condenser coll. The liquefied gas is led up 
through the liquid line to the cooling unit in the 
upper box, where the float valve regulates the 
amount admitted. The expansion of the liquid to 
a gas makes the coils verv cold by extracting heat 
from the surroundings. The cooling unit therefore 
acts like a cake of Ice which never melts. The gas 
is then drawn down through the suction line to the 
compressor pump, where it is again liquefied, 
cooled, and stored in the coil, ready to repeat 
the cycle. 
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plEFRIGERATION 

Chicago to New York in 1867 with a load of beef. Now 
transportation companies maintain thousands of refrig- 
erator cars; whole trainloads of perishable foodstuffs 
are shipped daily the length and breadth of the coun- 
try. New England slups that once took cargoes of 
natural ice to India and Eastern 
ports have been replaced by 
giant freighters with refrigerat- 
ing systems, carrying meats from 
the United States, Australia, 
and Argentina to markets thou- 
sands of miles distant. 

The marketing of perishable 
foods faces another change 
through the discovery of quick- 
freesiing methods by which 
meats, fish, vegetables, and even 
fruits, packed in the same con- 
tainers which the purchaser will 
receive, are frozen at a tempera- 
ture of 50° below zero in only an 
hour or so, as against 10 to 48 
hours for slow freezing. Under 
quick-freezing methods cell walls 
in the foods are not broken down 
by the formation of large ice 
crystals, and thus the natural 
juices are retained, and texture 
and flavor are kept unchanged 
for an almost indefinite i«riod. 

Another change is oommg in 
methods of handling such prod- 
ucts. Refrigerator cars now usmg 
ice in chambers with air circula- 
tion systems will have to main- 
tain far lower temperatures by 
means of mechanical systems, 
either in car units or in master 
cars, distributing refrigerant through feed lines to the 
other cars. Cakes of solidified carbon dioxide gas 
(mai'keted under such names as “dry ice”) also may 
be used. They are 15 to 20 times as effective refriger- 
ants as ice, and evaporate directly from solid to gas 
without giving off troublesome liquid. 

Refrigeration is also an important element in the 
new art of “air conditioning.” Lai'ge refrigerating 
units are used in summer with the conditioning plants 
of theaters, factories, and large buildings, to maintain 
correct temperature and humidity. “Room size” 
units are available for homes and offices. Railroads 
find ; sumrner air conditioning of passenger trains 
especially helpful in attracting business. 

The first refrigerating machine was a device to make 
ice, invented by Dr. William Cullen in England in 
1775, The first United States patent was secured in 
1851 by Dr, John Gprrie, who invented a compressed 
air refrigerating machine as a means of cooling siok- 
%oms and hospitals. 

Present-day refrigeration systems work on the prin- 
ciple that cold can be produced artificially (1) by the 


History of Ice Machines 


liquefaction of a solid, as in the melting of ice, by itself 
or with a brine solution to aid melting; (2) by the 
evaporation of a liquid; (3) or by the expansion of a 
gas. These processes produce cold by absorbmg heat 
(see Evaporation; Freezing). 

In mechanical systems of 
refrigeration, the compression, 
the absorption, and the vacuum 
systems depend upon the evapo- 
ration principle. The compres- 
sion system is based on the cool- 
ing effect of expanding gas. In 
many artificial ice plants anhy- 
drous (waterless) ammonia is 
used by being first compressed 
by machinery, cooled to normal 
temperature, then released 
through needle sprays into par- 
allel rows of pipes running 
through a brine tank, in which 
stand rectangular cans filled with 
distilled water. The heat in the 
brine is absorbed by the expand- 
ing ammonia, becoming very 
cold, without freezing, while the 
water in the cans freezes to ice. 

In the “can” system many 
cans are frozen at once, and then 
lifted by a crane and dipped into 
a tank of hot water to loosen the 
cake of ice. In the “plate” sys- 
tem, the coils cool flat plates on 
the side of a reservoir in which 
the ice forms. During the proc- 
ess of freezing in the can system, 
the “core” or unfrozen center of 
the cake is removed, and with it 
the accumulation of air bubbles 
and mineral sediment which prevent the formation of 
clear, transparent ice. This is usually done with a 
suction device, and the space left is filled with clear, 
distilled water. The ammonia gas, having absorbed 
heat from the brine, must be cooled with running 
water before being returned to the compressor for use 
over and over again; Water supply is important in 
makmg artificial ice, for hot only must the water for 
ice be clear, and free from mineral matter, but ample 
quantities for cooling the refrigerant must be available, 
Many plants both filter and distil the water that 
goes into the ice cans for freezing. 

In absorption systems, cold is produced by the evap- 
oration of volatile liquids, such as aqueous ammonia. 
It begins the cycle as a strong solution in water. When 
the solution is heated the amnionia is driven off, and 
then sent through the same course as in the compres- 
sion system, to be recovered by absorption into the 
water again. 

Vacuum systems cool water into ice by its own 
evaporation, speeded up in a vacuum produced by 
mechanical nieans. In some machines strong sulphuric 
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WHERE “NORTH POLE” ATMOSPHERE PRESERVES FOOD 


This shows how the interior of a great cold-storage warehouse is arranged. In the basement is the refrigerating machinery, which 
maintains a circulation of chilled brine throughout the storage floors. On the first floor we see the offleesi then come the cool ng 
rooms, where foodstuBs that would be injured by too much cold are kept. EUgher up are the freesing rooms, where, by providing 
more brine pipes to the room, an intense cold is maintained. The building is lined with insulating material in order to keep out heal 

from the surrounding air. 
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aeid isused to absorb the water vapor, ia addition, to 
the air pump. Compressed air machines, used chiefly 
in scientific apparatus, are constructed on the prin- 
ciple that when a compressed gas expands it absorbs 
heat from its surroundings, cooling them to a low point. 
How the Homo Refrigerator Works 

In your home refrigerator you will find a freezing 
unit, or frost coil, with a space for freezing ice cubes 
or ice cream. The operation of the refrigerator is 
described below the picture illustrating the home 
macliine. If it is one of many controlled by a single 
unit, as in large apartment houses, the condenser 
coils, the compressor, and the motor, run by either 
electricity or gas, may be located in the basement, 
feeding a compre,ssed refrigerant to many boxes. 
Ammonia, sulphur dio.xide, methyl or ethyl chloride, 
and other refrigerants are used. All except carbon 
dioxide are harmful if breathed into the lungs; but 
they are considered safe, with the exception of methyl 
or ethyl chloride, as they give off a pungent odor when 
there is a leak. The chlorides are made safe by mixing 
them with some gas that gives off a warning odor. 

It took ten years, from 1914 to 1924, to sell the first 
10,000 mechanical home refrigerators in America. 
Then came a boom which grew until in ten years more 
than two million units were being sold each year. 

The temperature in the food compartment of the 
refrigerator should be kept between 32° and 50° F., to 
prevent the rapid growth of harmful bacteria. Below 
32° the food freezes; over 60° the bacteria begin to 
thrive and multiply. 

■ Most food keeps best if covered, preferably with 
wax paper, since tliis covering retains moisture and 
prevents a mingling of odors and flavors. Milk, cream, 
eggs, and uncooked meat or fish belong in the coldest 
spots. Leftovers, and fruits and vegetables with little 
odor should have the next coldest place. Odorous 
fruits and vegetables should be put in the warmest 
section farthest from the freezing unit. : 

Cold Storage Houses 

The refrigerating machines used in storage houses, 
whether used for the safekeeping of furs or food, or 
in factories for special industrial purposes, such as in 
candy factories for keeping cream centers in the proper 
state of hardness, are merely larger developments of 
the same sort of machines. The compressor, motor, 
and condenser units are located in a suitable spot and 
the refrigerant is piped to the various rooms, where 
automatic controls mamtain the temperatures at the 
points desired. It is this fact of controllability that 
has led to the wide useof automatic refrigeration. We 
are no longer dependent upon ice made by natural 
processes, or upon the cooling power of ice made arti- 
ficially, as far lower and more constant temperatures 
may be obtained by refrigerating niachinery. 

Natural Ice Still Used 

Although artificial ice making has become a great 
bdustry, large quantities of natural ice are still used; 
and collecting and selling natural ice is yet an impor- 
tant industry. In harvesting natural ice, the surface 


is first scraped to remove snow and debris. Then a 
marker, with knives at the bottom, is run across the 
surface to cut parallel p'ooves. Following this comes 
the heavily weighted ice cutter, with longer knives 
which cut nearly through the ice. Men with hand 
saws complete the cutting, after which the ice is 
floated in long cakes to the runways of the storage 
house, where it is out into smaller blocks, and packed 
away in sawdust for later use. {See also Cold Storage; 
Meat Packing.) 

Regina (re-gVm), Saskatchewan. A glance at a 
map of Saskatchewan showing the spider-web of rail- 
ways that radiate from Regina will make clear why 
this city is the commercial as well as the political capi- 
tal of the province. From Regina go out every year 
millions of dollars worth of hardware, groceries, cloth- 
ing, and agricultural implements, to supply the fast- 
growing farm population of this great young province. 
Grain elevators, flour mills, wood-working establish- 
ments, foundries, machine shops, and an oil refinery 
are among the many industrial plants. Like many 
other cities of the Canadian Northwest, Regina has 
adopted municipal ownership, owning its street rail- 
way, light and power plant, waterworks, and stock- 
yards. Besides the splendid buildings of the provin- 
cial parliament, Regina has many other imposing 
structures, among them the Regiiia College, St. Chad's 
Coflege, and the provincial normal school. 

The town site of Regina was laid out in 1883, to 
seiwe as the seat of government of the Northwest Ter- 
ritories and as headquarters for the Royal Northwest 
(now Royal Canadian) Mounted Police. In 1906 ; 
Regina was made capital of the new province of Sas- ; 
katchewaii. Population (1936 census), 53,334. 
Reims {remz; French r&ns), France. Standing in the 
path of Gemian bombardment for four years, Reims 
was virtually blasted into ruins during the first World 
War, 1914-1918. Only about a hundred houses were 
left fit to live in. As the story of destruction became 
known to the world, Reims came to be called a “mar- 
tyr city,” and its fate was one of the most dramatic 
chapters of the war. For more than two years several 
thousand of its residents huddled Underground in tlie 
vast w'ine cellars tunneled in the challc that forms the 
foundation of the region. In 1917 complete evac- 
uation was ordered for the devastated city. 

, Reims (also spelled Rheims) is situated on the 
Vesle River in northeastern France, about a hundred 
miles from Paris. After the war it was rebuilt as a 
model city, with a garden suburb for industrial work- 
ers. The chief industries are the ihanUfacture of cham- 
pagne, fine woolen fabrics, soap, paper, glass bottles, 
and wooden casks for the wine trade. 

Only the-ancient Mars Gate and the glorious medi- 
eval cathedral: linli: the new Reims with the old city. 
The gate is a triumphal . archway of Roman days, dat- 
ing from the third or fourth century. The cathedral of 
Notre Dame, built in the 1 3th century, is one of the 
moat famous.in the world. During the first. World 
War it was struck by hundreds of shells, and fii'e.. 
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burned out the wooden interior, But the 13th-een- forfour years, receiving at the end of that time a speci- 
tury builders did their work so well that not even the tied number of animals. These wise governmental 
long bombardment destroyed the main structure. regulations advanced the Alaskan Eskimo in leas than 
The cathedral has since been restored at large cost, a generation from the stage of nomadic hunters to the 
principally through the generosity of John D. Hooke- pastoral stage of civilization. It has been well said 
feller, Jr. The reconstruction was a marvel of in- that “a reindeer herd is an Eskimo'.s bank account,” 
genuity and patience; fra^ients of the old stained Scientific name of reindeer, /fanpi/er iarandiis. 
glass windows were laboriously pieced together for REUGIOlsrs op the Would. Of the world’s great 
sorne of the new. In the days of the French monarchy, religions Christianity has by far the groate.st number 
Heims was, the national cathedral, and it was there of followers. Nearly one-third of the entire popula- 
that Joan of Arc brought Charles VII for his corona- tion of the world — about 700,000,000 people — profess 
tion. The cathedral was unharmed during the second some form of this faith. It is the great proselyting 
World War, and the city itself was little damaged, religion. In 2,000 years of missionary work, migration, 
Population, about 116,000. . and conquest, its adherents have carried its teachings 

Reindeer. Stories of Santa Claus and his swift to every continent. Today Europe, America, and Aiis- 
reiiideer steeds have made these animals familiar to tralia are overwhelmingly Christian, while the Chri.s- 
children of many countries. Santa’s neighbors living tians in Asia and Africa are steadily inertsasing in 
on the Arctic border of the Old World, from Lapland iiumber.s and in inlluence in the daily life of the people, 

to the Bering Sea, thp ...c,,., k, ... the last quar- 

have used the rein- . . ^ ^ ^ ^ «*" ter _ of a century, 

are called caribou; so medans, too, has 

the word “reindeer” shown a remark- 

Summer they fatten ^ " Moham- 

at an astonishing Xhe Reindeer means food, clothing, transportatlon-^Ufe itBelf— to the natlvos ot medanism) acrOSS 
rnto nn o'enao nnH the Arctic. This stag’s antlers show that he is in hls prinie and ready to flghl any nm+.Hprn Afrien into 

rate on grass ana Adversary tor the supremacy of the herd. noitnern Africa raw 

other vegetation. Spam, through Asia 

Usually they migrate in summer to the coast from Minor into European Turkey and the Balkan states, 
their winter feeding grounds in the highlands. An and east across Asia, to the East Indies, until now more 
adult reindeer sometimes attains a height of five feet than 225,000,000 Moslems answer the daily calls to 
at the shoulders, and can puU a load of 300 pounds prayer. Many converts are being made in pagan epun- 
over the frazen tundras at nine or ten miles an hour tries, especially in Africa, Here progress is rapid 
for several hours. because of the nearness of the Mohammedan countries. 

The American caribou has never been domesticated, and the racial prejudice against Europeans and tlieir 
and the great herds of reindeer which furnish a liveli- social and religious institutions, 
hood for many of the Alaskan natives are all de- Numerically greater than the. Mohammed tui,s, but 
scended from Siberian reindeer. The United States Ie.ss aggressive, are the 350,000,000 Cunfuciani.sts and 
Office of Education imported 1,280 of these between Taoists of China. They are the followers of two Chi- 
1892 and 1902 to replace the fast vanishing caribou, ncse teachers, Confucius and Lno-Tsc, each of whom 
The natives serve as apprentices in the care of herds sought to establish a workable system of practical 
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morality, Confucius emphasizing social service, and 
Lao-Tse passive individualism, as the means of attain- 
ing the greatest good (see Confucius). The original 
teacliings of Lao-Tse have been so buried under a 
mass of superstition and magical practices that 
Taoism is today little more than a degraded system of 
spirit worship. 

Hinduism is the chief religion of India, with about 
230,000,000 adherents {see Hinduism). Buddhism, 
which also arose in India, spread over central and 
eastern Asia, and now claims around 150,000,000 ad- 
herents (see Buddha), In Cliina and Japan it has 
existed for centuries along with the older religions, 

Confucianism, Taoism, and Shintoism. Shintoism, 
the folk religion of Japan, was largely absorbed into 
Buddhism when the latter faith was brought over 
from China. At the restoration of 1867 Shintoism 
replaced Buddhism as the state religion, but later it 
was disestablished and its rites were merely retained 
as part of the state ceremonials. With the spread of 
modern education it has rapidly declined until now 
it has but about 25,000,000 followers. 

Judaism, the first of the great monotheistic re- 
ligions (those teaching the doctrine of one God) has 
been carried westward by 
the Jewish migrations from 
Palestine until three-fifths 
of some 16,000,000 Jews 
in the world are in Europe, 
and almost a third in Amer- 
ica — mostly in the United 
States. 

The Christian church has 
three main divisions, the 
Roman Catholic, Eastern 
Orthodox, and Protestant 
churches (see Church). No 
authoritative statistics have 
ever been assembled; latest 
unofficial estimates put the 
numbers of adherents at 
about 300,000,000, 144,000,- 
000, mid 200,000,000, 
spectively. 

The Roman Catholic 
church thus claims nearly 
half the total number of 
Christians. The population 
of Europe, Latin America, 
and Oceania : is predomi- 
nantly GathpUc, with the 

Eastern Orthodox church This portr«it of Rembrandt painted b; himself minors the 

IcnrliTiir in thp Rnllran noninw wJ*® loved life through and through, from its 

leaaing m eae J5aiKan_penm gaUant outward shows to its inner spiritual depths. 

sma, Asia Mmor, Syria, and 

Russia; in Great Britain and North America the 

Protestants make up nearly two-thirds of the total 


Christian population. 

The Eastern Orthodox church, which separated 
from the Roman Catholic church in the 11th century; : 
adhering to the primacy of the Patriarch of 


Constantinople while the Roman Catholic church 
adhered to the primacy of the Bishop of Rome, 
includes the Greek, Hellenic, Russian, Serbian, 
Bulgarian, Syrian, Rumanian, and other churches. 
Various other churches, including the Armenian, 
Nestorian, Coptic, and Abyssinian, which do not 
belong to the Eastern Orthodox communion, are 
generally grouped with this division. 

The largest of the Protestant sects resulting from 
the Reformation begun by Luther in 1617 is the 
Lutheran church. It claims over 80,000,000 adherents, 
about two-thirds of whom live in Germany and 
Scandinavia. Methodists, Presbyterians, Anglicans 
(including the Protestant Episcopalians of the United 
States), and Baptists follow. Other numerically 
important denominations are the Disciples of Christ 
(Campbellites), Congregationalists, Mennonites, 
Friends (Quakers), Unitarians, and the Latter Day 
Saints (Mormons). 

With the exception of the Lutherans the greater 
part of these Protestant denominations are found in 
English-speaking countries. One of the most re- 
markable recent religious movements is the growth 
of the Christian Science church, founded in Boston 
by Mrs. Mary Baker Eddy. 

In recent years lines be- 
tween sects are tending 
to be less distinct, and 
there is an increasing spirit 
of cooperation. Efforts are 
being made to combine 
denominations that are hot , 
far apart, as the Congrfr: 
gationalists and the Presby- 
terians. 

Rembrandt (rSm'Mnt) 
(1606-1669). When 
Shakespeare had but ten 
years more to live, there was 
born in Leyden, Holland, a 
boy who was to become one 
of the greatest painters of 
all times. Just as the great 
English dramatist could 
make a truth live through 
the reality of the men and 
women in his plays, so the 
artist Rembrandt — Rem- 
brandt Harmenszoon Van 
Rijn, to give him his full 
name painted men and i; 
women so that they seem; 
as alive now as they were 
300 years ago. 

Rembrandt’s father, who was a miller, intended him 
for a learned, profession, but the boy showed so little 


interest in ordinary studies that they allowed him to 
follow his own bent — painting. He studied with 
artists in Leyden and Amsterdam. All liis early work , 
showed his intense desire to learn to represent the 



j^Master of Light and Shade 

lines, light and shade, and color of the people he saw 
about him. He made studies of every .sort of person 
to be seen in the crowded streets. Jewish beggars and 
venerable rabbis, prosperous merchants, soldiens, 
cripples were his subjects. When he had no one else, 
he used himself as a model. It is estimated that he 
painted between 50 and 60 portraits of himself, not 
through any sort of vanity, but because he could use 
his own face as a mirror of all feelings. 

In 1631 Rembrandt’s work had become so well 
known that he moved to Amsterdam. Numerous 
orders for portraits were given to him as the foremost 
portrait painter of the day. The beautiful fair-haired 
Saskia Van Uylenborch, whom he married in 1634, 
was the model for many of his more fanciful pictures. 
In addition to portraits and set pieces, Rembrandt 
attained fame for his landscapes, while as an etcher 
he ranks among the foremost of- all times. 

It is impossible to describe the 700 pictures that 
Rembrandt produced, of which about 600 remain. 
There is one, however, which shows his powers so well 
that an appreciation of its excellence opens the eyes to 
an appreciation of all his work. That one is called 
‘The Night Watch’ and is in the Royal Museum of 
Amsterdam. It is a life-sized picture of a group of 29 
city guardsmen issuing for a sortie. Each man is 
painted with the loving care that Rembrandt gave to 
single portraits, and yet the composition is so wonder- 
ful that the separate figures are made second in inter- 
est to the effect of the whole. The canvas is brilliant 
with color, movement, and light. In the foreground 
are two men, one in bright yellow and the other in 
black. Rembrandt knew how to let the shadow of the 
one tone down the high light of the other. In the 
center of the painting is a little girl dressed in yellow. 


I RENAI-SSANCEt 

Many people wonder what she is doing all alone in 
that crowd of men. Josepli Israels, the groat Dutch 
artist, says: “If Reml)randt could have heard them 
he would have answered with a laugh, ‘Don’t you see 
that I only wanted thi.s child as a focus for the light 
and a contrast with all the downward lines and dark 
colors?’ ’’ 

During the later years of his life Rembrandt lost 
some of his popularity. This was due to many rea- 
sons. The Thirty Years’ War had impoverished all 
northern Europe, and pictures and portraits more 
than ever were luxuries. Many people objected to 
his free, independent method of work, and to his 
subjects. They thought that he should follow after 
the painters of Italy, that he should paint subjects 
from the history and mythology of Greece and Rome 
instead of from Dutch themes. Then, too, Rem- 
brandt displeased many staid burghers by his extrav- 
agance in buying picture.^ of other artists. His vast 
collection of paintings was sold at auction before his 
death and he died poor and obscure. But for us he 
remains, as Israels says, “the true type of artist, free, 
untrammeled by traditions.’’ His fame increases 
from year to year and his paintings are becoming 
almo.st priceless. 

Besides ‘The Night Watch’, some of Rembrandt’s chief 
works arc: ‘Marriage of Samson' and ‘Wedding Breakfast’ 
(Dresden Gallery); ‘Saint Paul in Prison' (Stuttgart); 
portrait of his brother (Berlin); 'School of Anatomy' (The 
Hague); ‘Syndics of the Cloth Hall’, and ‘Jowtsh Bride' 
(Amsterdam); 'Pilgrims at Emmuus’ (Louvre); ‘Family 
Group’ (Brunswick); ‘Portrait of a Man’ (Windsor Castle); 
portrait of himself (Buckingham Palace). There are a 
number of Rembrandts in America in museums and private 
collections, among them 'The Mill’ in the Widener collection 
in Philadelphia, and ‘Girl at a Window’ in the Art Institute 
in Chicago. 


rhe DAWNING of Our MODERN AGE in EUROPE 

How the Middle Ages Ended with the Recovery of Ancient Civilization and How 
Europeans Began Their Expansion Over the World 

R enaissance {r&n-a-s&ns'). In a narrow sense, Dante (1265-1321), who wrote his soul-stirring 
the term Renaissance (meaning “rebirth”) refens ‘Divine Comedy’ in Italian instead of Latin, was 
to the revival, in the 14th and 15th centuries, of “the glimmer of the dawn” of the Renaissance, 


to the revival, in the 14th and 15th centuries, of 
Greek and Roman culture. Historians formerly drew 
a sharp contrast between the so-called “darloiess” of 
the Middle Ages and the brilliance of the Renaissance, 
when Europe was supposed to have become quicldy 
enlightened by the recovery of classical civilization 
(see Feudalism; Middle Ages). It is now known that 
the Change from the Middle Ages to the Renaissance 
was gradual and less important than historians for- 
merly believed. It is also recognized that there were in 
operation many important forces besides the revival 
of classical culture. Nevertheless, the fuller apprecia- 
tion of the writings, the arts, and the attitudes of 
mind of the Greeks and the Romans is still viewed 
as perhaps the most distinctive feature of the period. 
And so the first concern of this article must be with 
the revival of ancient culture. 


Francesco Petrarch (1304-1374) was its real ini- 
tiator in the field of literature and learning. He not 
only wrote many exquisite .sonnets in Italian, but he 
“aroused classical antiquity from its long venter 
sleep,” and gave direction to the talents of a hundred 
others. Like Dante he Was a citizen of Florence, that 
wonderful city on the river Arno, the Athens of Italy; 
but both spent most of their lives in enforced or volun- 
tary exile. The “Laura” to whom Petrarch's sonnets 
were addressed was a lady of Avignon, Prance, whose 
memory he faithfully cherished for many yeans after 
she was carried off by the Black Death in 1348. 

There is a charming story of the lad Petrarch 
poring over "half-understood books of Latin rhetoric 
and poetry to the neglect of his study of the Roman 
law..;His angry father,, after throwing the forbidden. 






volumes into the fire, relented and allowed the boy to 
save his favorites, Vergil and Cicero, half-burned from 
the flames. Another story tells how Petrarch in later 
life carried everywhere with him a manuscript copy 
of Homer’s poems, hoping always that he might find 
someone %vho could teach him enough Greek to explore 
that hidden world. 

To only two men since his day — Erasmus in the 
16th century and Voltaire in the 18th — has it been 
given to wield an intellectual empire over Europe so 
univensal as was the lot of this poet-scholar of the 
early Benaissance. 

To the studies of Petrarch and his followers, as dis- 
tinguished from scholastic philosophy and theology, 
the name litto'ae humaniores ('‘more humane letters”) 
was given. From this we derive our term “ human- 
ists ” for such scholars. Classical literature not only 
supplied them with standards of better literary 
form. It disclosed ‘‘a new conception of life; a con- 
ception freer, larger, more rational, and more joyous 
than the medieval; one which gave unfettered scope 
to the play of the human feelings, to the sense of 
beauty, and to all the activities of the intellect.” 

Boccaccio, “Father of Italian Prose’* 

Today Petrarch’s friend and fellow townsman, 
Giovanni Boccaccio (1313-1375), is chiefly known for 
his witty stories, entitled the ‘ Decameron’, which won 
for him the name "father of Italian prose” (see Italian - 
Literature). But even more important was his part 
in carrying on the revival of learning. For Boccaccio 
was the first Italian in seven centuries to learn to read 
classical Greek. In addition he wrote many Latin 
works of scholarship which aided in the search for and 
identification of the lost writings of ancient literature. 
Soon hundreds of eager scholars were engaged in the 
work of spreading abroad the “new learning,” with 
all sorts of unsettling results. 

Princes, churchmen, and nobles ip Italy now gave 
to literature and art the attention which north of the 
Alps was bestowed upon the stables and kennels; and 
the place of the knight errant was taken by the wan- 
dering humanist, who sought manuscripts as the 
former had sought adventures. 

And. how much of real romance is packed into the 
history of that quest! Over 700 ancient Latin writers 
are Icnown to us by namoj but the works of less than 
a fifth of these have survived even in part. There 
are only 43 writers of whose works we possess the 
major portion. 

That we have so much is due to the tireless efforts of 
men like Petrarch and Boccaccio; of Niecold de’ 
Niccoli, the collector whose 800 manuscripts form the 
nucleus of the Florentine library; of Poggio Brac- 
ciolini, who had great success in the monasteries of 
Switzerland; of Nicholas Vy the first humanist pope; 
and of a host of others who, before the age of printing, 
rescued from the neglect of the Middle Ages the price- 
less works of the ancient Greek and Latin authors. 

"The arts and the inventions, the knowledge and 
the books, whichsuddenly became vital at the time of ' 




the Renaissance,” says the English author, J. A. 
Symonds, “had long Iain neglected on the shores of the 
Dead Sea which we call the Middle Ages. It was not 
their discovery which caused the Renaissance; but it 
was the intellectual energy, the spontaneous outburst 
of intelligence, which enabled manldnd at that 
moment to make use of them.” 

Two agencies chiefly helped to spread the Renais- 
sance beyond the Alps, gave it a Christian instead of 
a pagan character, and made it a contributing factor 
to the religious Reformation. The invention of print- 
ing, about 1450, was one of these (see Printing); 
Erasmus of Rotterdam (14667-1536) was the other. 

Charles Reade’s 'Cloister and the Hearth’ tells the 
story — largely by means of Erasmus’ own writings- 
of the unhappy parentage of this great Dutch, scholar. 
Born an illegitimate child and thrust into a monastery 
while still a mere boy, he became by his brilliant 
talents the protegd of princes and prelates. He spent 
his manhood in furthering the revival of Greek and 
Latin learning in France, England, Switzerland, 
and Germany — “wherever there were friends, books, 
and a printing press.” 

His 'Handbook of a Christian Soldier’ was a manual 
of practical piety which ran through edition after 
edition. His ‘Praise of Folly’ {Encomium Monoe), 
written in England, while resting in the house of his 
friend Sir Thomas More after a visit to Italy, set all 
Europe to laughing at the hair-splitting subtleties of 
theologians, the slavish ceremonies of the monks,, the 
ignorance and superstitions of the people, the 
luxury and neglect of duty by the heads of ohui'oh 
and state. On the other hand his printed edition of 
the Greek New Testament (1516), and his editions of 
the writings of the early church fathers, laid the 
foundations for a sounder biblical theology. 

Scores of scholars north of the Alps worked to 
the same ends; and the newly founded German uni- 
versities, and the magic art of printing, carried the 
seeds of this Christian revival of learning far and 
wide over western Europe. 

Revival of the Fine Arts 

Parallel to this awakening of the human intellect 
was a great development of the fine arts. After cen- 
turies of stiff symbolic representation, artists began 
again to study nature; herself and to work from the 
living niodel. New ideas of grace, harmony, and 
beauty were gained from the sculpture and other 
artistic renaains of classical Greece and Rome. 
Presently came the discpvery of better technical 
methods of execution^f (the laws of perspective 
and the process of painting in oils. The result was 
that the art of painting burst into a glory previously 
unknown, and sculpture and architecture rivaled 
the grandeur of the aiicient days. 

As in the revival of learning, Italy again led the way, 
though the countries beyond the Alps soon followed. 
The dawn of the new age came with the sculptors 
I Nicholas, John, and Andrew of Pisa. Gohtemporary 
lyith them was Giotto of Florence (1276-1336)— 




The Flowering of Art 


sculptor, arcliitect', painter, and friend of Dante. 
Ghiberti, Donatello, and Della Robbia—the latter the 
creator of the charming medallions of children in 
glazed terra cotta— continued the work in sculpture; 
Fra Filippo Lippi, Botticelli, Ghirlandaio, and Peru- 
gino in painting; and Brunelleschi and Bramante in 
architecture. The tumul- 
tuous exuberance of Gothic 
art gave way to the serene 
and rational beauty of the 
classic orders, the pointed 

arches to rounded Roman BBBH HMjBW jB 
ones, the aspiration of ver- 
tical lines to the restful 
calm of the horizontal. 

St. Peter’s in Rome sums 
up in itself the spirit of 
Renaissance arcliitecture. 

The full dowering of 
Renaissance art came in 
the late 15th and early 16th 
centuries, with Raphael, 


yet, the inspiration derived from liunmnism has con- 
tinued to our own time. 

In the early modern age, the creative spirit found; 
expression in many ways— in the writings of liakdai-s, 
Cervantes, and Shakespeare; in the music of Pale.s- 
trina; in the invention of the operatic form of music; 

in the perfection of the 
violin by the master-crafts- 
men of Cremona; in the 
introduction of three of the 
greatest inventions of all 
time— the compass, gun- 
powder, and the printing 
press; in the work of the 
scientists, such as Coper- 
nicus, Vesalius, and Gali- 
leo; in the formation of 
strong central govern- 
ments; in the building of 
cities; in the reorganiza- 
tion of business; in the ad- 
venturous voyages of Diaz, 
Vasco da Gama, Columbus, 
and Magellan; and in the 
marvelous energy dis- 
played by Europeans in 
carrying their civilization 
to all parts of tlie world. 

Town Life Before the 
Renaissance 
Greek and Roman civi- 
lization was a civilization 
of towns and city-states. 
The people of the Middle 
Ages were overwhelmingly 
agricultural. In a broad 

North of the Alps — in Flanders, Holland, and Ger- sense, the Renaissance included a revival of town life, 
many — the chief names are the brothers Van Eyck, to with its diversified industries and interests, no less 
whom is ascribed an important part in developing oil than a rebirth of ancient literature and art. 
painting, Albrecht Diirer and Hans Holbein, each of Long before the 14tli century, towns flourished in 
whom is connected with the new art of printed engrav- nearly every section of Europe. They arose in various 
ing as well as painting. The greatest of northern ways. The earliest towns were places of refuge and 
painters- Rubens and/ Rembrandt— belong to the defense; the word “town” comes from the Anglo- 
period following the Renaissance. Saxon tun, a fortified place. Castles, monasteries. 

The Later Renaissance cathedrals, and fortresses were sometimes located at 

In any great movement, sooner or later enthusiasm the crossroads of loading highways, near well-protee ted 
begins to wane. The study of Latin and Greek, which, harbors, or at a break in a stream. If a site combined 
to the humanists, was a method of getting at the ker- the advantages of protection and of trade, a market 
nel of classical culture, became formalized into an un- or a fair was likely to be established there, and a town 
inspiring routine discipline. Many writers became would grow up. Merchantsi of a particular town 
mere imitators of the ancients, Ai’t degenerated into usually formed an association or "merchant gild.” 
such extravagances as baroque sculpture and archi- Traders and members of their families at these places 
tectui’e. Individualism often became a mere cloak for often had leisure to manufacture goods, wliicli they 
unclassioal lack of moderation and self-discipline, offered for sale at the markets. When they came to 
Rulers often adopted the view that the end justified think of themselves more as craftsmen than as traders, 
the means, and the end was likely to be a selfish exer- they formed craft gilds, suoh as the gilds of "tlie 
else of power. Such views are called Machiavellian, butchers, the bakers, the candlestick makers,” and 
from Machiavelli of Florence (1489-1627), author of many others. Gilds were partly social organizations, 
‘The Prince’, a book oh statecraft. AO this and like the clubs and fraternities of today. Their main 
more may be said in criticism of the late Renaissance; purposes were, to protect their membeis from land- 


The profound echolar and witty satirist Desiderius Erasmus 
was me greatest figure of the Renaissance in the lands that 
lay north of the Alps. This splendid portrait of him by Hans 
Holbein hangs in the Louvroi Pads* 
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lords and rival merchants and craftsmen of other 
towns, and to regulate the making and selling of goods 
so as to maintain standards and to prevent abuses. 
(See Gilds.) 

Growth of Towns 

Towns grew up very slowly. For defense they were 
surrounded by stone walls. Narrow streets wound 
around a hillside, or about a castle or cathedral, or 
along a shore line of a harbor. Upper stories of build- 
ings were often built out over a street below, to save 
space, for space within the protecting wall was precious. 
Industrial life was conducted along very simple lines. 
A shoemaker, for example, bought his leather in the 
weekly market, took orders from his customers, and 
made the shoes and sold them in the front of his house, 
and used the rear or an upper floor as a dwelling. 

In larger places, townsmen gradually secured privi- 
leges, such as the right to pay a town tax instead of 
rendering individual services to a lord, and the right 
to have their own town government. Most towns 
were little more than villages. As late as 1250, London 
probably had only about 25,000 people; the two 
towns next in size, York and Bristol, each about 
10,000; ’ and most of the toTOS of England, from 
1,500 to 4,000. In places on the Continent, and 
especially in Italy, in southern France, on the Rhine 
River, and in parts of the Netherlands, towns were 
much larger and more influential than in England, but 
even in these regions, the great revival of town life and 
the general expansion of trade beyond local limits 
were distinctive features of the age of the Renaissance. 

When merchants attempted to carry on trade 
beyond the interchange of goods between local vU- 
ages, towns, and markets, they met many difficulties. 
Gilds, which were organized for purely local trade, 
were usually hostile to outsiders. Londoners, for ex- 
ample, were regarded as foreigners at Bristol. The 
disorder of the long-continued invasions was followed 
by almost constant fighting between the feudal lords. 
Rulers were interested not so much in encouraging 
trade as in exacting tolls and taxes. There were few 
good roads and bridges, and only a small number of 
lighthouses or other aids to navigation. Goods were 
carried mostly by pack-horse, sailboat, and rowboat. 
Geographical ideas were vague and commonly erro- 
neous. Storms, floods, fires, pestilences, and, other 
“acts of God” were dreaded less than the acts of 
“robber barons” and of pirates. There was no 
dependable system of money. Credit was little used, 
and weights and measures as well as coinages were 
matters of Ideal arrangement. Added to all these 
difficulties, crude methods of production and trans- 


Europeans Find Ways to Trade In Distant Lands 
' In view of these conditions, there was a remarkable 
growth of towns and expansion of trade in the 14th 
and 15th centuries. The first, or medieval, phase of 
this expansion was connected with the Crusades. 
Knowledge of new goods arid of new opportunities for 
irade and adventure stimulated a, keen desire that, in 


turn, resulted in the finding of methods to overcome 
obstacles in the way of distant trading. (See Crusades,) 

Gilds and town markets were merely local. How 
did goods from one region find their way to other parts 
of Europe or to more distant countries? An old English 
law refers to “pedlars, tynkers, and petye chapmen.” 
These men visited markets and fairs and went about 
the country in large numbers, selUng such goods as 
“pynnes, poyntes, laces, gloves, knyves, glasses, and 
tapes.” They were “a jovial race,” seeldng success 
“through fair speech and enticing words.” 

In addition to “petty chapmen,” there were regular 
merchants and their agents, many of whom not only 
visited the principal fairs and towns in their own 
countries, but also bought and sold in the marts of 
distant places. They often acquired considerable 
wealth, became widely acquainted, and by iiiter- 
change of ideas and customs built up a set of practises 
loiown as the “law merchant” for regulating trade 
throughout Europe. Fairs held once or twice a year 
sometimes attracted merchants from many different 
regions. Transactions at fairs as well as trade by sea 
came under the regulations of the law merchant. 

Start of Banking Systems 

Some of the wealtliier merchants were also bankers. 
They loaned money to landlords and rulers as well as 
to business men, and found ways to overcome the 
medieval objections to interest, or usury. , They 
bought and sold at a profit different kinds of coins— a 
business called “money changing.” They came, to be 
so well known not only at home but also in other parts 
of Europe that they often acted as agents in handling 
accounts as well as goods. If A in Germany owed B 
in Italy for a. consignment of goods sent north, and 
if C in Italy owed D in Germany for goods sent south, 
credit arrangements resembling modern bills of ex-* 
change were handled by bankers such as the Fuggers 
of Augsburg or the Medici of Florence, so that it was 
not necessary to send much cash back and forth. 
The bankers introduced, in a crude form, the writing 
of insurance policies. Their notes and credit papers 
were so widely recognized that they circulated to some 
extent as money. Thus, in the early expansion of 
trade, were the beginnings of our financial system. 

Merchants had little protection from robbers, 
pirates, and other hazards of travel. Partly for pro- 
tection and partly for companionship, they traveled in 
groups, employed guards, and ^nt out their armed 
boats in fleets. Many associations or companies were 
formed for a single voyage or particular occasion. 
In some cases, permanent groups or corporations were 
formed. In England, for instance, the Merchants, of 
the Staple handled staple goods, such as wool, tin, 
leather, and lead, and were required to ship them from 
certain “staple” towns in England to a “staple” 
town on the Continent. Later, the Company of 
Merchant Adventurers was formed to deal more 
largely in manufactured goods, especially woolens, 
which Englishmen were beginning to make for the 
markets in the 15th century. 
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These companies received charters of incorporation, 
with various rights and powers. They were “asso- 
ciated” or “regulated” companies; the members car- 
ried on trade on their own accounts, with the protec- 
tion and the regulations of the company. First in 
Italy, and later in other countries, some of these 
groups became joint-stock companies. The selling of 
pieces of paper representing shares of ownership and 
interest in an enterprise has come to be the principal 
method of financing business undertakings. 

In Venice and some other cities, ships were owned 
and operated by the town governments. These 
governments also sent out consuls, established trading 
centers, and made treaties. There were leagues of 
governments. Of these the most famous was the 
Hanseatic League of North German cities. It served 
in place of a strong central government such as existed 
in England. (See Hanseatic League.) In Western 
Europe, powerful central governments were growing 
up, and when trade shifted' westward in the 16th 
century, not town but national governments formed the 
political basis for commercial and colonial expansion. 

Europe Faces Westward 

Trade expansion first extended merely to the ex- 
change of goods between adjacent regions, as, for 
example, wool from England to Flanders, and woolens 
from Flanders to England. By the 14th century, 
Europeans were trading, indirectly, with countries as 
far away as India, China, and the Spice Islands. 
Italians, especially Venetians, sedt fleets to ports of 
the eastern Mediterranean. Here they secured spices, 
gems, drugs, and finely fabricated goods from age-old 
oriental workshops. These goods, collected in oriental 
markets, bazaars, and fairs, were carried westward by 
successive groups of merchants, either overland in 
caravans or by sea to the Isthmus of Suez, or partly 
by land and partly by water by way of the Persian 
Gulf and the Tigris-Euphrates river valleys. (For 
medieval trade routes see map with Commerce.) 


In the 14th century, the writing.s of Ptolemy, a 
great ancient geographer, had been recovered. 
Ptolemy had sugge.stcd that one would roach India by 
sailing westward. Columbus had a copy of Ptolemy’s 
geography. Many otlier navigators believed that the 
earth rvas a sphere; and before Columbu.s tried to carry 
out hLs idea of sailing westward to India, the Portu- 
guese took the lead in we.stern explorations (see 
Henry the Navigator). Early in the 1.5th century, 
they occupied several of the we.stern islands, advanced 
beyond the desert of Sahara, ami opened up the slave 
trade. They employed many Italians, who were 
skilled in shipbuilding, map making, the use of the 
compass, and the art of navigation. By means of 
these Italians, they seemed on the point of breaking 
down the monopoly of the Italian cities in the Far 
Eastern trade, for they gradually extended their in- 
fluenee southward along the islands and the main- 
land till by 1488 Diaz had rounded the Cape of Good 
Hope. However, some explorers, including Columbus, 
still believed that the .simplest way to reach India was 
by sailing directly wc.stward. When Columbus re- 
turned from his first voyage of 1492, it was generally 
believed that he had discovered, not a new world, but 
a new route to the old world of eastern Asia. The 
Portuguese then redoubled their efforts, and in 1498 
Vasco da Gama succeeded in reaching India by sailing 
around Africa. 

The immediate results of the great discoveries in- 
cluded the breakdown of Italian and German trade; 
the transfer of trading centers, wealth, and power to 
the Atlantic seaboard; the rise of the Portuguese and 
Spanish empires; and the almost unbelievable stirring 
up of the sluggish minds and ambitions of Western 
Europeans. Out of the twofold stimulu.s of the re- 
covery of ancient culture and the discovery of the 
nature and limits of the world’s geogi-aphy, came most 
of the distinctive ways of thought and of life that 
make our age different from earlier ages. 


REFERENCE-OUTLINE for Organized Study of THE 
RENAISSANCE and THE REFORMATION — 


TT IS a mistake to think of the Middle Ape as a dark, 
I dull period suddenly ended by the Renaissance. After 
the Barbarians wrecked the ancient world, Europe began 
a slow march of about a thousand years, back to order, 
knowledge, and culture. Then the horizon of the civi- 
lized world was greatly enlarged by the invention of 
printing, the mariner’s compass, and the discovery of 
America. The use of gunpowder brought a social revolu- 
tion in its train. New ideas about the physical world 

and about man were followed by new ideas about God. 
The religious Reformation established Protestantism. 
And finally the change from the medieval dream to the 
realistic attitude of science laid the foundation for our 
modern world. , ' 

I. FORERUNNERS AND CONTRIBUTING CAUSES: 

A. Influence of Crusades : M-1 60, A-141, C-406. 

B. Desire for Eastern Trade: A-142, R-77, 0-276. _ 

C. New Inventions: R-74, E-172, C-247, P-347i E-164, 
G-188, C-32S. 


D, Growth of the Creative Impulse ; R-74-S, A-267. 

E. Fall of Constantinople ; C-345. 

n. THE RENAISSANCE IN LITERATURE: 

A. Causes and Development In Italy ; 

a. Early Prosperity of Italian Cities: A-14I, R-77, 
V-278-9, S-249. 

b. Florence, Center of Culture: Ft-107, M-107. 

c. Rediscovery of Classics: R-73-4, A-141, E-l73-4i 

d. A New Literary Language: F-108, 1-152. Dante 
R-73, D-IO; Petrarch R-73-4, B-173; Bocoaoolo 
R-74. B-163. 

B. North of the Alps: Erasmus B-65, E-284; Printing 
P-346; Universities E-X71-2. 

a. In Franco; F-209, F-196, M-242, R-9. 

b. In England: E-283,C-1S8,M-2S7. 

ra. THE RENAISSANCE IN THE ARTS: (See also Raf- 
erenoo-Outlines for Architecture, Painting, Sculpture.) 
A. Italy’s Response to Classic Influence; R-74-5, S-S6. 

a. In Architecture: A-270. 

b. Sculpture an Independent Art : S-S6-8. 
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0. Highest Development in Painting: P-1S-I6. 
d. Church Patronage of Art: J-228, L-98, M-107. 

Bt Great Painters of the North: P-16-18, D-120, H-318. 

C. Baroque Styles: A-270, S-S9. 

IV. BEGINNINGS OF MODERN SCIENCE: 

A. Advances in Astronomy: C-247. Copernicus A-341, 
G-356: OalUeo G-1, G-142. M-156, T-38. 

B. Development of Medicine Through Study of Anatomy: 

Vosalius A-191; Harvey 1-112, B-1S8. 

V. EXPLORATIONS AND DISCOVERIES: {See oho 
Reference-Outliiies for Geography, United States His- 
tory, and for eaoh continent.) 

A. Hew Ideas of Geography: R-77, C-247, G-34. 

a. In Navigation; A-I42, N-49, C-326. 

b. Changes in Commerce: A-142, S-3 19. 

B. The Rise of Spain and Portugal: R-77, S-249. 

a. Prlncp Henry the Navigator: H-2S0. Diaa C-80; 
Vasco da Gama G-3 ; Magellan M-27, A-144. 

b. Columbus Discovers America: C-316, A-142. 

VI. ECONOMIC AND POLITICAL CHANGES: (See aim 
Reference-Outline for Economics.) 

A. Modem Economic Life: A-142. Town Life R-76: 
Financial System B-43, R-76, C-371. 

B. Powerful Central Governments: E-323. 

VH. THE REFORMATION BEGINS IN GERMANY; 

A. Forerunners: R-6S, C-232. Wyclif W-191; John Huas 
H-363: Erasmus R-74, R-65. 

B. Reformation in Germany: C-232, G-72. Luther L-220, 
R-65: Peace of Augsburg R-66. 

VUI. SPAIN CHECKS REFORMATION : Charles V C-146, 
S-230; Foreign Distractions F-186, E-323, C-147, 
R-66; Revolt of Netherlands P-163, N-70, W-103. 

IX. CALVINISM AND ITS ALLIES: 
nr'X'i A. In Switzerland: C-3S, C-232, R-66. Zwingli Z-232. 

Reptiles. The “creeping creatures” that we call 
teptiles — ^the tortoises, crocodiles and alligators, liz- 
ards and snakes— have an exceedingly ancient and 
important history. Some millions of years ago their 
. - ancestors ruled the earth. Among those ancient rep- 

tiles were the largest land monsters that ever lived-- 
the dinosaurs (see Animals, Prehistoric). Among 
’ them also were the ancestors of the birds and the 

mammals. At the other end of the chain, the reptiles 
are believed to have developed from the “amphibians” 
or “batraohians,” of which frogs, toads, newts, and 
salamanders are the modern representatives; and 
’ these, in turn, probably developed from the fishes. 
Thus reptiles occupy a central position in the evolu- 
tion of vertebrate or “backboned” animals. 

Today the reptile class has fallen from its high 
estate. With the exception of certain groups of 
snakes, ihe reptiles as a whole appear to be degenerat- 
ing and dying off. They have been greatly reduced in 
numbers as well as in size, the crocodile being the 
largest living representative of the class. Science 
describes a reptile as a cold-blooded lung-breathing 
creature, with a scaly skin, whose skull is connected 
by a single bone-end or condyle, More than 20 
groups flourished in the “Age of Reptiles,” whereas 
but four groups now remain. One of these has but 
a shigle living species, the tuatara (Sphenodm) of 
New Zealand, a unique survivor from prehistoric days 
{see Lizards) . Scientific names ■ of living orders of 
reptiles: Turtles and tortoises, Chelonia; croco- 
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B. Huguenots in France: H-354, C-233, R-106. Perseou- 
tions C-300, C-153; Edict of Nantes H-279. 

C. In Scotland: S-4d. Knox K-37: Mary Stuart M-74. 

X. REFORMATION IN ENGLAND: 

A. Henry Vltl’s Break with Pope: H-278, W-130, C-233, 
Doctrinal Changes H-27S, E-190, 

B. , CathoUo Reaction; M-73, C-233. G-178. 

C. England the Great Protestant Power: E-2S4, C-233, 
Defeat of Spanish Armada A-300, D-90, P-16;j; Eliza- 
bethan Age E-284, N-181 ; Shakespeare S-94; Bacon B-IQ. 

XI. COUNTER-REFORMATION: 

A. Early Reformers: Savonarola S-32; Ximenes X-197. 

B. Work of the Inquisition: 1-80. 

C. Within the Church: R-67. Loyola L-211 ; Xavier X-197. 

XII. THE THIRTY YEARS’ WAR: 

A. Last Great Religious War; T-80. Gustavus Adolplius 
G-189, A-308: Richelieu R-106. 

B. Results: Religious T-81, E-323; Devastation T-80; 
Political Adjustments E-323. 

(See aim Reference-Outlines for Middle Ages, Europe, and 
for important European countries.) 
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diles, alligators, and ga vials, Crocodilia; lizards ; 
and snakeSj Sqmmata; tuataras, Rhynclwcephalia. : 
The chief extinct orders of reptiles were the dino- 
saurs, land monsters; the plesiosaurs, aquatic, with ! 
long necks and paddle feet; the ichthyosaurs, whale- ; 
shaped sea dwellers; and the flying pterosaurs. 
Resins. The most common resin, known as “rosin,” • 
is that obtained from the distillation of the sap or 
crude turpentine of the long-leaf pine of the south- 
eastern United States. It is largely used in paints and 
varnishes and in the making of laundry soap and seal- 
ing wax, and to rub on the strings of violin bows to 
keep them from slipping. Among mixtures of gums 
and resins are the malodorous asafoetida, which is the 
dried and milky juice of the roots of certain plants of 
western Asia; gamboge, the brownish resin obtained 
from these plants in Gochin-China and Siam used as a 
yellow pigment and sometimes in medicine; myrrh, 
the fragrant resin of several plants in Arabia and 
Ethiopia, which is so largely used in the manufacture 
of incense and perfumery and also in medicine. The 
“dammar” resins from several different coniferous 
trees of India, New Zealand, Australia, and the East 
Indies are widely used in making varnish. Amber 
is really a fossil resin (See Amber). 

Synthetic plastics made from formaldehyde and 
carbolic acid or other chemicals, and also those made 
from cellulose, are sometimes called “resins,” or “syn- 
thetic resins.” They resemble natural resins in plas- 
ticity, but not in chemical nature. 
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How Living Things Get Oxygen 


BREATHING, the Mainstay of ALL LIFE 

■pESPIRATlON. All living things need oxygen just stress, he may take i 
■1^ as much as they need food. Without oxygen, the In a normal breath 
food they take in would be useless to them and they one pint of air or apj: 
would die. With oxygen, they are able to burn the car- most he can inhale in 

bon in their food, and the heat of the burning yields the No matter how har 

energy that gives them the power to grow and move, cannot empty his 1 

In the burning, the oxygen combines with the carbon about one quart of a: 

and forms carbon dioxide as a waste. The way living After taking a .sin; 
things get oxygen, use it, and get_ rid of carbon di- person may not be t 

oxide is the story of than 30 to 60 seconds, 
respiration. But if he earrie!? on 

animals and plants ing for a minute or 
^ (like amoebas and two beforehand, he 

bacteria) simply take can increase the 
oxygen in through span. Before diving 
cell walls and expel equipment came into 

Wat« ia drawn into the mouth and Inseots) . Earth- 
forced through the gill fringes shown , 

above, which absorb the dissolved WOims breathe 
oxygen; ^^hen^U^^passes^^out again through their skins. 

Fish breathe through 
gills (see Fish). Reptiles, birds, and mammals breathe 
through lungs (see Lungs). Amphibians, such as the 
frog and the salamander, breathe through gills in 
their larval or tadpole stage and through lungs in 
adult life (see Frog; Salamander). 

Most living things get their oxygen from the air. 

Some, which are cut off from the air, get their oxygen 
out of other substances. The yeast cell, buried in 
bread dough or in a fermenting liquid, breaks up the 
sugars or starches that surround it to get the oxygen 
it needs, The carbon dioxide given off by the “breath- 
ing” yeast causes 'the bubbles we see in fermenting 
hquids (see Yeast); 

The larger living things need a transportation sys- 
tem to carry the oxygen to every one of their cells 
and to carry the carbon dioxide away.' In plants, this 
is done by the sap. In the higher animals, the oxygen 
and the carbon dioxide are circulated by the blood 
(see Blood; Heart). , ■ ^ ^ V 

Man’s Breathing Habits 

We breathe by first talung air into the lungs (tn- 
spiration) and then expelling it from them {expiration). 

These two acts make up a hreatK. 

An adult noimally takes about 16 breaths a minute, 
when awake and about 6 to 8 when asleep. But under 


This is the ^'spiracle" or breathing 
pore of a silkworm. It leads into 
the air tubes that take the place of 
the gills of fish or the lungs of warm* 
blooded animals. 
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on the nasal membranes intercept particles of dust 
from the air. On the nasal membranes, tiny hairs 
called cilia beat outward ceaselessly and whip count- 
less particles of dust back toward the nostrils. 

What Happens to the Oxygen 

Breathing is only the beginning of our story of res- 
piration. Let us see what happens to the oxygen after 
it has entered the lungs with a breath of ah. 

The article on Lungs explains their remarkable inner 
structure of tubes and air sacs, and tells how the oxy- 
gen passes from the air sacs into the blood stream. 
The article on Blood shows how the red blood cor- 
puscles manage to carry the oxygen to every cell of the 
body. Now we come to the climax of all these events. 
The oxygen breaks up certain carbon compounds con- 
tained in the ceO, and then unites with the carbon 
to form carbon dioxide. This reaction is a kind of 
burning or combustion (see Fire). It releases energy 
needed for the activities of the body in much the same 
way as the burning of a mixture of air and gasoline 
vapor: produces the power that drives an automobile. 

(The oxygen usually acts indirectly upon the so-called 
body fuels. When a muscle exerts itself, for example, the 
chemical reaction is as follows; The muscle fuel called 
glycogen (GjHioOs) unites with some of the water in the tis- 
sues (HjO) to form lactic acid (CaHaOs). The oxygen 
in the blood then reacts with some of the lactic acid to 
form carbon dioxide (COa) and water. The energy produced 
by this reaction is sufficient to turn the rest of the lactic 
acid back into glycogen, thus restoring the supply of 
muscle fuel.) 

What Happens to the Carbon Dioxide 

We have learned the fate of the oxygen and now we 
turn to the carbon dioxide that forms when oxygen and 
carbon unite in the body cells. The carbon dioxide 
passes out into the blood stream and goes to the lungs. 
Some passes into the air sacs of the lungs and our 
breathing expels it as a waste product. The rest stays 
in the blood and moves on to do the important job of 
controlling our breathing. 

This job is carried on in the respiratory center, a 
cluster of nerve cells in the medulla oblongata at the 
base of the brain (see Brain; Nerves). The work of 
the carbon dioxide, passing through the respiratory 
center with the blood stream, is to stimulate the nerve 
cells located there so that they send out a constant 
stream of nerve impulses. These travel to the rib 
muscles and the diaphragm, stimulating them to work. 

Increase the carbon dioxide in the blood ever so 
little, and the respiratory center sends out stronger 
nerve currents so that we breathe more rapidly and 
deeply. Decrease the carbon dioxide, and our breath- 
ing automatically slows down. 

During severe exercise, the hard-worldng muscle 
cells give off large amounts of carbon dioxide into the 
blood, and we breathe very rapidly. Even after a 
race, an athlete continues to breathe rapidly for some 
time until the amount of carbon dioxide in his blood 
is reduced to normal. ‘ -■ 

How the Nerves Change Our Breathing 

The respiratory center is connected with nearly all 
tlie sensory nerves of the body. Hence any stimulation 


of these nerves can change our breathing. A sharp 
pain makes us catch our breath. The act of swallow- 
ing stimulates a nerve in the back of the mouth which 
sends a message to the respiratoiy center; breathing 
stops for a moment so food won't get drawn into the 
windpipe. Irritation of the throat malces us cough. 
Irritation of the nasal passages makes us sneeze. 
Yawning, sighing, laughing, sobbing, and hiccoughing 
— all these involve changes in our normal breathing 
rhythm stimulated by nerve messages transmitted 
through the breathing center. 

Our various acts of breathing are essentially reflex 
or automatic (see Eeflexes). But often the conscious 
centers of the brain may “order” the respiratory 
center to change our breathing, as when we take deep 
breathing exercises or cut off a sneeze before it can 
disturb our neighbors. 

Valuable “By-products” of Breathing 

Breathing serves us in a number of special ways. 
For example, we owe our voices to breathing. The air 
we breathe out vibrates our vocal cords to produce 
the sounds of talking, singing, and laughter (see 
Voice). Also the movements of breathing help to cir- 
culate the lymph and the blood (see Blood). 

Physicians often study a patient’s breathing before 
making diagnoses. The rate of breathing, under con- 
trolled conditions, may disclose facts about the state 
of the heart and lungs. Listening through a stetho- 
scope to the various sounds of breathing may reveal 
the presence of respiratory disorders such as pleurisy, 
bronchitis, pneumonia, or tuberculosis. 

A test very commonly used in a general diagnosis is 
called the basal metabolism test. This is given in the 
following way. The patient, while completely at rest,, 
breathes in and out through the tubes of an apparatus 
that .measures exactly how much oxygen he takes in 
and how much carbon dioxide he exhales in a given 
time. From this can be determined the rate at which 
the patient regularly burns up his body fuels. The 
physician then compares the patient’s rate with the 
normal rate as shown on charts. A rate above normal 
may indicate an overactive thyroid gland, for this 
gland stimulates the oxidation processes. A rate 
below normal may indicate an under active thyi-oid 
(see Gland). 

Artificial Respiration 

Breathing can stop completely for a time as a re- 
sult of drowning, electric shock, or certain kinds of 
poisoning, with a fair chance of being started again 
by artificial respiration. When no mechanical devices 
are available, it Can be applied by hand as pictured in 
the First Aid article. When infantile paralysis impairs 
the nerves that activate the muscles of breathing, 
artificial respiration may be applied continuously 
with a device called an “iron lung.” (For facts about 
the effect on our health of the kind of air we breathe, 
consult the article on Hygiene.) 

Revere, Paul (1735-1818). Paul Revere aided the 
cause of the colonies during the entire War of Inde- 
pendence, hut most of us associate his name with his 
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Will the Continental Congress adopt the Declaration of Independence? Thomas Jefferson presents the document to John Hancock, 
president of the Congress. In the committee that drafted it are, right to left, Benjamin Franklin, Jefferson, Robert Livingston, 
Roger Sherman, and John Adams. John Trumbull painted the original of this picture. 

■pEVOUJTION, Amebican. Warned by prolonged The policies of England that led to the revolt of her 
rumblings of discontent from 13 of her American 13 colonies grew out of the French and Indian War. In 
colonies, England in 1775 felt the shock of a revolution this conflict the American empire did not function 
which finally severed her from her first great empire effectively as a nnit. Its organization was weak, and 
oversea. For seven years the skies of men’s fortunes the colonists were prone to ignore orders from England 
were darkened while the fate of self-government hung and to act as pleased them best. They had not pro- 
in the balance of the Old World and the New. vided money and soldiers for the campaigns as readily 

TOen the storm had passed, a as England desired. Some colonial merchants had 

been given to democracy throughout the world, carried on a forbidden trade with the French. Every- 

Eventually the greater part of America broke loose where in America a strong spirit of independence had 
from Europe and set out upon an independent course, revealed itself, and the emphe seemed on the verge of 
The ordeal of war trained American leaders in the going to pieces. (See French and Indian War.) 

hard school of difficulty and danger, revealing those These difficulties had been foreseen by far-sighted 

who were weak or unfit, and bringing forward those leaders in England and America, and had led to the 
who could act bravely and think clearly. When the calling of the Albany Congress at Albany, N. Y., in 
work of shapmg the new republic was under way, there 1754. Representatives of the seven colonies there dis- 
was little place for men Who were found wanting, cussed plans of umfied action in. relation to war and 


famous ride from Boston to Lexington to warn the 
'militia of the approach of the British soldiers. 

Revere was a Boston goldsmith. He had been a 
member of the party that destroyed the tea in Boston 
harbor, and in 1775 was at the head of a committee to 
watch the movements of the British troops. When 
it was known on the night of April 18 that the latter 
intended to march to Concord, Revere “silently 
rowed to the Charlestown shore,” where he waited 


for the signal light in “the North Church tower.” 
As soon as he saw the signal, showing that the troops 
were actually on the way, he rode to Lexington, 
rousing the minutemeii on his way. At Lexington 
he was captured by tlie British and held during the 
day, but a companion got through to Concord. 

During the war Revere rose to tin; rank of lieu- 
tenant-colonel. He established a powder-mill for the 
colonists, and engraved the first Continental money. 


The WAR that WOn AMERICA’S FREEDOM 
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An Increasing Burden of Taxation 


the government of the colonies. Franklin drafted the 
proposals, but they were never made effective. 

The Result of the French Wars 
The treaty of 1763 ending this war made England 
master of Canada and the land between the Appa- 
lachian Mountains and the Mississippi River. The 
whole cost of governing this vast region was suddenly 
shifted from France 


Indi^natioa blazes on. every face as these Boston colonists listen to the 
readme of the hated Stamp Act just arrived from England. To one 'side is 
the royal custom-housei adorned with the -crown and the initials of 
Georgius Rex (“George, King’’ in Latin). From Harold Rugg’s *A 
History of American Government and Culture’ (Ginn). 
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to Britain. Yet the ^ o . 

British people already 
staggered under an 
immense national I 
debt, and their taxes 
were higher than ever 
before. In the view 
of British ministers, 

England had made 
great sacrifices in or- 
der to expel the ! 

French from Canada. 

The chief motive had ■ 
been national advan- I 
tage; but as one of 1 
the results the 13 colo- 
nies might now live 

in peace. The British Indl^ndtion Wazes on every face a 

. • • i _• .nnn reading of tie fiated Stamp Act ju3l 

primemmiStermlTod the royal cuatom-houso, adorned 

— rtonrwo Orpnvillo Georgius Rex ("George, King” i 

— Lieorge tjrenvuie— - History of American Govi 

did not understand 

the views of the colonists or concede that they had any 
' real political rights. He thought now to place them in 
an imperial strait-jacket that they might become most 
profitable to England at the least expense. 

Settlers were now pouring into the Ohio Yalley, and 
land speculators were busy with schemes for opening 
the country won at so great a sacrifice from the 
French. Such activity excited the worst f earn of the 
Indiana. Land, fur-bearing animals, the redman’s 
very existence — all would be engulfed by the remorse- 
less advance of the whites. Fur traders were debauch- 
ing the Indians with rum and cheating them of their 
furs. Up and down the western rivers traveled French 
agents who incited the tribes against the English, 
promising that a huge French army was on the way to 
recover the lost lamfi for the redman and France. Now 
there emerged a great chieftain, Pontiac, who united 
the teibes in 1763, and led them in a series of destruc- 
tive raids on the advancing frontier. 

Restriction of Westward Settlement 

With the purpose of quieting the Indians, England 
issued the Proclamation of 1763, which forbade set- 
tlers to buy lands beyond a line running through the 
sources of the riveraflovdhg into the Atlantic. Eng- 
land, it seemed, meant to favor the Indians and the 
fur traders at the expense of the pioneer, the land 
speculator, and the colony whose charter gave it a 
claim to a section of the interior westward to the 
Mississippi River, , : 

But the Settlements east of the “Proclamation 
line" were not to be neglected. For their defense 


Franklin drafted the England decided to station a large army on the 

lade effective. frontier. Should the colonies contribute toward the 

nch Wars expense of this protection? Yes, said England — and 

3 war made England by paying taxes imposed by Parliament, 
between the Appa- Trade offered one source of revenue. The old 

isissippi River. The Molasses Act, having yielded but little income, was 

region was suddenly modified in 1764. The colonists now had to pay 

import duties on for- 

FIRST NEWS OF THE STAMP ACT^ ^ cip molasses. Sugar, 

* ' , L winp,. and other enm. 




eign molasses, sugar, 
j 1 . wine, and other com- 
modities. More'im-' 
portant, measures 
were adopted to pre- 
vent smuggling. Rev- 
enue officers sought 
writs of assistance al- 
lowing them to search 
homes for smuggled 
goods, and James Otis 
gained fame in his 
flaming attack upon 
their use (see Otis, 
James^. Since this 
I new Sugar Act would 
not afford a large 

these Boston colonists listen to the revenue, it Was sup- 
rrived from England. To one side is j i -the i-,. 

dth the crown and the initials of plemented in 1765 by 
•Latin). From Harold Rugg’s ‘A +lip Stn.mn Act, (see 
ment and Culture’ (Ginn). Dtainp ACt (m 

Stamp Act). This 
levied a direct tax on all newspapers printed in the 
colonies, and oii most commercial and legal documents 
used in business. It was realized that these two rev- 
enue acts would provide less than half the money 
needed for the army. Another measure — ^the Quarter- 
ing Act — ^required each colony to bear part of the 
expenses incurred by the British troops when stationed 
or moving within its borders. The Currency Act of 
1764 increased the load of taxes to be carried by the : 
colonists, for it directed them to pay, within a fairly 
short time, the whole domestic debt which they had 
created for carrying on the French and Indian War. 

The Outcry Against the Stamp Act 
Opposition to the Stamp Act spread through the 
colonial assemblies, especially that of Virginia (see 
Henry, Patrick). It came to a head in the Stamp Act 
Congress of 1765, which asserted that the colonists, as 
English subjects, could not be taxed without their , 
consent. Alarmed by the refusal of the cdlonial towns 
to buy additional goods while the act remained in 
force, British merchants petitioned Parliament for its 
repeal. Meanwlule> Grenville was succeeded by Lord 
Rockingham, a minister more friendly toward the 
colonists. In repealing the Stamp Act in 1766, 
Parliament at the sanie time declared that it had full 
power to tax the colonies whenever and however it 
thought best. \ 

The Issue of Taxation 

During the Staiiip Act controversy a Maryland law- 
yer, Daniel Dulany, wrote that although Parliament 
might lay external taxes on the trade of the colonies, it:; 
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could not rightfully impose internal taM to be col- Company was quite willing to pay the TownslnHid tax 
lected directly from the people. This distinction be- of threepence a pound when . its tea was landed in 

came immensely popular at the time._ When Charles America, 

Townshend was Chancellor of the British Exchequer In the colonics this cheap tea was greeted as a bribe 
he framed his famous revenue act of 1767 in line with offered to the people for their consent to a British tax. 
the colonial view. Duties were placed on lead, paint, The merohants wore everywhere alarmed. If the East 
crlass. naner, and tea, ^ . India Compan 5 ' naight 

receive a monopoly for 
the .sale of one article, 
it might receive other 
privileges, and the local 
merchants would then 
he deprived of most of 
the colonial trade. In 
New York and Pliila- 
delphia, the Company’s 
ships were not allowed 
to land, while at the 
Boston Tea Party a 
group of citizens, dis- 
guised as Indians, 
tossed £ 15,000 worth 
of the offensive tea into 
the harbor. This 
brought about the 
greatest pre-revolu- 
tionary crisis, for it was 
the first act of resist- 

pose was w jpivuwuo “lUng Oeorge will never collect a lai on this tea,” say these Boston ance which had ended 
imnpi'ifll pommproR the colonists, disguised as Indians, as they haul the cargo horn the hold in +1,0 Hoat.rnnt.inn nf 0 
impeiiai co^erce, wie Company tea ship and heave it overboard. destruction 01 a 

tax waajustinable. But _ large amount of private 

if England could levy taxes simply to obtain a revenue, property. Since the East India Company was oarry- 


the colonial rights of self-government would soon be at 
an end. Only through their power to withhold the 
salaries 6f British governors had the colonial assem- 
blies been able to keep them in hand. If England 
should now pay such salaries from Parliamentary 
taxes, the governor— upon becoming independent of 
the assembly — would soon be able to squeeze it to the 
size of a pigmy and dwarf most of its activities. 

Tea and the “Tea Party” 

In 1770 , a new prime minister, Lord North, believ- 
ing it unwise for England to hamper the sale of her 
own wares in outside markets, secured the repeal of 
most of the Townshend duties. At the request of King 
George III the duty on tea was left, in order to assert 
the right of England to tax the colonies. The Ameri- 
can merchants accepted this compromise, and the 
agitation in the colonies soon died down. The remain- 
ing duty was evaded by smuggling; about nine-tenths 
of the tea imported after 1770 did not pay the odious 
tax. Theh in 1773, Parliament passed another act that 
set all the elements of discord in motion. Tliis allowed 
the British East India Company to ship tea to the 


ing out a British law, Lord North and George III felt 
that if the colonial opposition went unchallenged, 
England’s authority in America was a thing of the past. 

The Five “Intolerable Acts” 

Parliament replied to the Boston Tea Party with 
the five “punitive,” “coercive,” or “intolerable” acts 
of 1774. One of these closed the port of Boston until 
the East India Company was paid for the lost tea. 
Since commerce was the life-blood of Boston, this act 
inflioted hardships on all the townspeople, the innocent 
and the guilty alike. A second act modified the 
Massachusetts charter of 1691, taking away many of 


that province had long enjoyed. The third measure 
provided that British officials accused of committing 
crimes in a colony might be taken to England for trial, 
and the fourth allowed the governor of Massaehusette 
to quarter soldiers at Boston in taverns and unoccu- 
pied buildings. The last: act— not intended tO; punish 
the eolbuies— extended the bdundaries of the province 
of Quebec to the Ohio River and gave the Roman 
Catholics there both religious liberty and the double 


colonies without paying any of the import duties col- protection of French and English law. 
lected in England. The Company, near the brink of Had the colonists accepted these acts they^ would 
banlcruptcy, had on hand an immense quantity of have yielded "nearly all their claims to the right of 
unsold tea, which it could now sell more cheaply in the governing themselves. Neither they nor England 
colonies than tea imported by local merohants, who couldnow back down without a complete surrender on 
had to pay the high duties in force in England. The the part of one or the other. 
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Why did the final break occur? Ever since the be- 
ginnings of settlement, England and America had been 
growing apart. In 1774, England was still an aristoc- 
racy, ruled by men born and bred to a high station in 
life. Their society was largely one of culture and 
refinement. The common people, deprived of abun- 
dant opportunity at home, accepted a position of 
dependence. Hard work, deference to superiors, a 
future without promise, and submission to rulers they 
did not select — such was their lot in life. 

Old England and the “New Englands” 

But in America things had taken a different turn. 
The tone of society was essentially democratic. There 
were no lords or hereditary offices. Manners were yet 
crude and society wore a garb of rustic simplicity. The 
wilderness had attracted men of independent spirit, 
and the stern conditions of the frontier had bred self- 
reliance and self-respect. The Americans did not like 
to look up to superiors, nor were their leaders set apart 
by privileges of birth and inherited wealth. The 
opportunities of the New World made men enterpris- 
ing, energetic, and aggressive. Restraints were few, 
custom counted for little, and rank for less, Between 
these two societies there could not be much in com- 
mon. Convention, decorum, and formality guided the 
aristocracy of England. Her leaders looked down 
upon the crude manners of the Americans — ^their 
uncouth dress and speech, their boisterous ways, their 
lack of formal education, and their aspirations for 
independence and self-rule. Most ancestors of the 
Americans had belonged to that humble class which 
was still without political rights or influence in Eng- 
land. What magic of the American woods could 
transform these lowly folic into peers of the chosen few 
who lived on the fat of England’s fertile soil? 

Breaking of Charter Contracts 
Equally wide was the gulf that separated the col- 
onials and England in their political thinking. By 
1750 British statesmen believed that Parliament had 
complete authority over the colonies. It could tax 
them, make laws for them, and even abolish their 
elected assemblies. All this the patriot leaders in 
America denied. Parliament was not a free agent, they 
said; it was bound to respect certam natural rights of 
man; any of its acts which tried to take these away 
from British subjects was automatically void. The 
king, not Parliament, was the link that really bound 
the colonies to England. They had been planted under 
his auspices, and the colonial governments rested on 
charters that he: alone had issued. These charters 
were regarded as contracts between the king and the 
first settlers, giving them and their descendants the 
rights of, life, liberty, and property. Should England 
try to take away these rights, the original contract 
would be broken and the Americans released from 
their duty of allegiance to the king. 

Taxation Wlthoiit Representation 
; Eoremost among these rights Was the.one expressed 
by the saying— " a subject’s property cannot be taken 
from him without his consent.” The colonists denied 


Defects of British Rule I 


that they were represented in Parliament; therefore 
they did not give their assent to taxes it imposed. The 
English leaders, on the other hand, held that all 
members of Parliament, looked after the best interests 
of the whole empire, and that the colonists were as 
fully represented as the great mass of English people, 
who did not have the right to vote at home. Since 
they believed themselves unrepresented in Parliament, 
the Americans agreed that only a locally-elected 
assembly could tax them. In fact, the revolutionary 
leaders eventually placed the assemblies on a par with 
Parliament. It should haye no more power over them 
than they had over it. This view meant that the 
colonies were virtually independent states, held to 
England by ties of sentiment, but not actually sub- 
ordinate to her. By 1750 the king could do scarcely 
anything without the consent of Parliament. Thus the 
American leaders, by asserting that the colonies were 
subject solely to the king, recognized only a feeble 
authority too weak to control them in an effective way. 

Mlsgovemment and Exploitation 
The defects of British rule also contributed to the 
final break. For a long time England had let the 
colonies drift along with little restraint. There was no 
central colonial office which was supposed to supervise 
them; executive authority in England was divided 
among several ministers and commissions that did not 
act quickly or in unison. The Board of Trade, which 
knew more about the colonies than any other body, 
did not have the power either to decide things or to 
enforce decrees. English politics were honeycombed 
with corruption, and agents sent to America were 
often bribe-taking politicians too incompetent for 
good positions at home. Distance also counted against 
England. “Seas roll, months pass between the order 
and the execution,” wrote Edmund Burke. Just before 
the Revolution, England was governed by rapidly 
changing party factions that did not hold to a con- 
sistent course. Ascending the throne in 1760, George 
III endeavored to check the growing power of Parlia- 
ment and to become himself the ruling force in English 
affairs. His arbitrary acts raised up powerful oppo- 
nents in England, who regarded the colonists as fellow 
sufferers in a far-flung struggle between liberty and 
tyranny. Divided counsels at home, corruption and 
inefficiency in government, authority divided at the 
top, sudden changes of policy, measures boldly an- 
nounced but feebly enforced— all these brought Eng- 
land’s claims over the colonies into disrepute. When 
the Americans had resisted, they had usually gained 
their point. The liberty they had long enjoyed, only 
whetted then’ appetite for more. 

The Colonies as a Source of English Profits 
England always treated the colonies as sources of 
profit to herself, regarding them as dependencies and 
endeavoring to utilize their resources for her own 
gain. In the New England woods She tried to prevent 
the local lumbermen from sawing planks out of trees 
capable of furnishing masts for the Royal Navy. After : 

: 1763 she proposed, to control the granting of land in 



The Economfc Side of Independence 


the West mth. an eye to her own advantage. Since could do for themselves wliat England hud done be- 


land was the principal source of wealth among the 
colonists, they could not prosper to the utmost until 
its benefits were freely accessible to all the people. 

England also controlled the commerce of the em- 
pire in order to increase her own wealth. In accor- 
dance with England’s “mercantile theory,” her poli- 
cies directed that the colonies should produce what 
she did not and exchange it in her own ports for Brit- 
ish goods. As far as possible, 
the profits of American trade _ aiding from 
should go to , British mer- 
chants, and the ready money 
of the colonies should come to 
Britain in payment of colonial 
debts. The assemblies should 
not do anything to restrict the 
sale of British merchandise in 
America, nor should the colo- 
nists produce the kind of wares 
which Britain could supply. 

These various principles were 
given force by a series of Acts 
of Trade that greatly limited 
the economic opportunities of 
the colonies and left them little 
more than farming. 

Meanwhile the colonists be- 
came increasingly dissatisfied 
with this condition. Their ag- 
ricultural produce sold abroad 
did not bring enough revenue 
to buy all the manufactured 
goods they needed. After they 
became indebted to British 
merchants, they often felt that tus quaint old engraving 
they were exploited by their in a aiin-iit cellar, amid 
creditors. Denied me rigllt to ment found they had remi 
develop local manufactures, '’“euTaeizedf^Ma 

they produced an ever-growing 
surplus of a few agricultural staples which, flooding 
the available markets, lowered the final sale price 
abroad. The remedy for this condition was to cut 
down the agricultural surplus by developing local 
manufactures and by engaging in free commerce with 
all the world. A vast share of America’s wealth went 
to British manufacturers, shipowners, and merchants. 
Should Americans perform the services formerly sup- 
plied by Britain, their wealth would increase, their 
debts would diminish, and economioafiy they would 
stand on their own feet. 

While the oolonies were sparsely peopled and un- 
developed, the settlers realized that the benefits they 
derived from England outnumbered the losses in- 
flicted by British restrictions. Now, however, in 1775, 
the American people were approaching the stature of 
manhood. Their population exceeded two and a half 
million, and their growing wealth was able to support 
new enterprises of which England disapproved. _ The 
time had come when, it seemed that the Americans 


fore, and that the hicrease of wealth ^vliich freedom 
promised would overbalance the cost of defending 
tlioir frontiers, of maintaining a navy, and of securing 
commercial privileges for their products abroad in free 
trade with other countries besides England. 

The Organization for Revolution 
That they might act together in resisting the mea- 
sures of Britain, the colonists built up an effective 


HIDING FROM THE PATRIOTS 


This quaint old engraving shows a gathering of Tories 
in a aim-lit celiar, amid casks and vegetable bins. 


They had to meet in secret, for if the state govern- 
ment found they had remained loyal to England, they 
might be banished from their homes and their prop- 
erty seized. Many fled to Canadif. 


TUP PATnrnTc revolutionary organization. 

This may be likened to a pyra- 
mid. The bottom stones con- 
sisted of committees of corre- 
spondence first erected in thes 
Now England towns through 
the influence of Samuel Adams 
and at the suggestion of Bos- 
ton. Elsewhere such commit- 
tees were gcmerally established 
in the counties. They enabled 
the iieople of each locality to 
act together, and to communi- 
cate witli fellow colonists in 
remote places. When the break 
with England came, these and 
similar committees took charge 
of the work of local govern- 
ment (see Adams, Samuel; Lee, 
Richard Henry). 

The next layer of the pyra- 
mid consisted of provincial 
congresses. These in some ' 
cases were the former assem- 
blies meeting in defiance of the 
English governors. Others 
,0W. a gathering of Torlea Unauthorized bodies eom- 

‘ska ana vegetable bins, posed of delegates selected by 
I’ed loyal to England, They the COinmitteas ill tho towns 
'fled“t“°CaMdrf?*’‘^ counties. When England’s 

authority was rejected, these 
oongresaes were ready to make laws, and to provide 
soldiers and money for carrying on the war. 

At the apex of the pyramid stood the Continental 
Congress. The delegates who attended its first meet- 
ing at Philadelphia in 1774 were nearly all members 
of local committees of correspondence, and many of 
them had been selected by the provincial congresses. 
They adopted a declaration denouncing parliamentary 
taxation and the “five intolerable acts," and signed a 
“Continental Association” intended to destroy all 
trade with England if she did not yield; More im- 
portant, the Congress prepared to enforce this agi'ee- 
ment on all communities by means of the local com- 
mittees. The only authority which the Congress had 
came from the people themselves, and its acts were 
not regarded by England as law. When it attexnpted 
to force everybody to follow a certain course of action, 
it assumed the power of a de /uefo government. Tho 
colonial leaders had now divided into two comps— the 
Patriots, willing to accept the Congress as their guide, 





and the Loyalists, who were willing to abide by 
Parliament’s decree and counseled submission. 

ConciHatlott or Force 

Meanwhile the air was full of plans for concilia- 
tion. Lord North suggested that England should not 
tax the colonies if they would provide a permanent 
revenue for the support of British officials stationed 
there. Let the colonists return to their old ways, said 
Edmund Burke; let them vote their own taxes a'nd 
govern themselves. WiUiam Pitt (now Lord Chatham) 
would repeal the “intolerable acts” and promise that 
taxes should not be levied by Parliament except with 
the consent of the American assemblies. At the .first 
Continental Congress, Joseph Galloway of Pennsyl- 
vania proposed to erect an American legislature, sub- 
ordinate to Parliament, which would have the right 
to veto all British laws relating to the general interests 
of the colonies. Some leaders would admit American 
representatives into Parliament, and a few English- 
men were ready to give the colonies their independ- 
ence. But all these plans failed. Neither side would 
make any real concessions to the other until the issue 
had been decided by force. 

Fights in and about Boston 

British troops were sent to Boston, the center of 
resistance, as early as 1768. On March 5, 1770, the 


friction between them and the townspeople flamed 
into violence at the Boston Massacre, when the sol- 
diers fired into a mob killing five men and wounding 
several others. ; 

The enforcement of the “intolerable acts” by a 
military governor and troops set the people seething 
with the spirit of revolt. On the memorable night of 
April 18, 1775, Paul Eevere and William Dawes 
spread the hurried news that British “redcoats” were 
coming to Lexington to seize Samuel Adams and John 
Hancock, and to Concord to capture the stores of 
war which the patriots had gathered there. Embattled 
farmers assembled at Lexington oh the road from 
Boston, and there occurred the first fighting which 
proclaimed the coming of war. (See Hancock, John; 
Lexington and Concord, Battle of; Revere, Paul.) 
War: Handicaps of the Americans 
Five and a half years elapsed before the land again 
enjoyed peace. Why did the war last so long? At 
the start the Arhericans did not have a unified army, 
Their first forces consisted of colonial militia headed 
by local leaders not accustomed to taking orders from 
a superior commander. Nor did the ordinary soldiers 
like to obey their officers. There was no central 
system of housing, paying, or feeding the troops, and 
supplies of gunpowder and clothing were inadequate. 
When a common army was formed, short- : 
term enlistments required that it be fre- 
quently built anew, and it probably never . 
contained more than one-tenth of the Ameri- 
cans who could have given military Bervico, 
All the time the states were rent by party; ; 
strife. Perhaps a third of the people re- 
mained faithful to the king. They served 
at times in his army, fitted out privateers: 
to prey on American commerce, and plun- 
dered the property of patriot farmers. In 
retaliation the states confiscated the wealth 
of these Loyalists or Tories, drove thousands 
of them from their homes, and declared any 
person who joined the British army a traitor 
deserving death. TJnsorupulous profiteers 
sold supplies to the king's forces when the 
American army was in dire need. This lack 
of unity at home and the need of conquering 
two foes at once weakened the efforts of the 
patriots and postponed the final hour of 
victory. 

Mistakes and Jealousles 
The Revolution was a new and strange 
undertaking, requiring 13 states jealous of ; 
their local rights to act in unison. At times 
the South felt neglected by Congress, and 
often the states held back in giving aid, each 
fearing that it would carry more than its 
share of the burden. In those days of stress, 
whea things went Avrong, all the people 

servants jn l)C(ar4 jalgM,land. The enraged patriots forc^ him to fire the leaders wlthout criticizing them. Many miS- 


ship. In this murai by C.Y. Turner, id the 'BaUfmore Court House, the patriot v , , , . ; , i - , > 

leader and the shipowner confer while the flaming vessel' lights the scene. . takes had tO . be made before the right 
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methods and the best leaders 
were discovered. There were 
personal jealousies, also. 

Benedict Arnold, placed in 
charge of West Point, which 
had been strongly fortified by 
Kosciusko, plotted to deliver 
this strategic point to the 
British, because he thought he 
did not get enough recognition 
for his services to the patriot 
cause. (See Andre, John; Ar- 
nold, Benedict; Kosciusko, 

Thaddeus ; Military Academy, 

United States.) 

The incompetence of Gen. 

Charles Lee accounted for two 
costly American disasters. 

When Washington was endur- 
ing every conceivable hard- 
shipat Valley Forgein 1777-78, 
an intrigue in Congress known 
as the ‘ ‘ Conway Cabal ' ’ aimed 
to put General Gates in his 
place as commander-in-chief. 

All in all, it was a stupendous task that faced the 
patriots. They had to improvise an army and a new 
government at the same time, to meet unusual situa- 
tions arising every day, to find trusted leaders, and 
to get 13 proud states to work for the common cause. 
And all this had to be done with little preparation, 
without the aid of settled rules, and with the ever- 
present menace of defeat and reprisals for rebellion 
and treason casting a black shadow over the land. 

The Problem of Finances 

Moreover, the Continental Congress never had the 
right to levy taxes. When, it asked the states for 
money, those not immediately in danger frequently 
failed to respond. Little aid at first could be obtained 
abroad; many of the wealthiest men in America re- 
mained Loyalists; and the patriots could not seize 
people’s property for war purposes without raising 
a storm of opposition. All these conditions forced 
Congress to issue an immense volume of paper money 
or bills of credit. These bills were promises to pay 
the holders of them a certain sum of money in the 
future. Congress used them to buy supplies and to 
compensate the soldiers. Each state was supposed to 
provide money to enable Congress to give silver to 
the owners of the bills. But this was not done, and 
no cash fund was created to keep up their value. As 
they passed from hand to hand, they gradually be- 
came worth less and less in silver, so that the loss 
was spread over a long time and borne by all the 
people. If a person received a paper dollar when it 
would buy 90 cents in silver or goods, and if its real 
value had fallen to 85 cents when he used it again, 
he lost 6 cents on the deal. When this Continental 
currency had become worthless. Congress called upon 
the states for quotas of food for the army, but this 


THE SHOT HEARD ROUND THE WORLD' 


IWs little band of Minutemen ai i,enii|{ton, Mass., April IV W'5, shed the 
long war for American freedom. But they were unable to hold tliolr 
trtr/T of KedcoatB "'Umoped through the amoke of 


proved to be a very wasteful method. A large sum of 
money was borrowed from private citizens who re- 
ceived interest-bearing securities of the United States 
in return. 

During the early years of the war, when Congress 
did not have a navy, England easily controlled the 
sea. Her powerful fleet enabled her to blockade much 
of the coast, and to strike wherever she chose, cap- 
turing American ports almost at will. Her wealth, 
industrial resources, and military experience provided 
her with well-equipped troops — some of them Hes- 
sians, hired in Germany — ^under the command of sea- 
soned oflucers. So great were the odds against the 
colonies and so powerful was England at the start that 
other European states hesitated to help Congress lest 
they raise against themselves a dreaded foe. 

Advantages of the Americans 

But in the long run stronger influences favored the 
Americans. They knew the lay of the land where 
the fighting had to be done better than the British 
did, and were used to the rough living conditions which 
war brought in its train. The typical settler felt quite 
at home with a rifle in band. The damage done by 
the redcoats incensed the people and aroused their 
fighting spirit. Britain’s soldiers had no real interest 
in the war, while the Americans were defending their 
firesides and their settled way of life. Acting pn the 
defensive, they could afford to wait till England 
moved and then assemble their forces where danger 
threatened most. If the colonists were really to be 
subdued, the whole countryside bad to be conquered. 
Their communities were largely self-suflScing units 
that could not be crushed by the capture of a single 
city or an important road. This meant that England 
had to wage a series of campaigns on land. The 
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difSoulties of moving an army over miry roads were 
terrific. Nor did she have enough troops to occupy 
all regions at once: when she concentrated on the 
middle states she had to neglect New England and 
the South. She could not well keep soldiers in every 
village, and when they were withdrawn, the people 
were ready once more to take up arras. At a tinre 
when an army could march only a few miles a day, it 

TAKING OF FORT TICONDEROGA 


Leaders of the Colonies 


Here AJIaa oa May 10, 177S, demands the fort’s surrender 
of the Great Jehovah and the Continental Congress," from the 
mander, routed from bed by Allen’s surprise attack. 

was a stupendous task to subdue isolated settlements 
stretching from Maine to Georgia and reaching in 
places 300 miles beyond the coast. All the greater 
was the difficulty when the invaders had to bring 
troops and supplies across the ocean. 

Foreign Aid 

However, without help from Europe the Americans 
might not have won the day. The hope of such aid 
was one important reason why Congress adopted the 
Declaration of Independence in 1776, for European 
states would not interfere so long as the colonies still 
recognized the English king (see Declaration of Inde- 
pendence). Agents now seift to France were able 
secretly to procure clothing and muskets. Individual 
Frenchmen— -headed by the Marquis de Lafayette- 
served as volunteers in the American army (see 
Lafayette, Marquis de). The great victory at Sara- 
toga in 1777, made possible by gunpowder received 
from France, seemed to assure the final triumph of 
the American cause (Sec Saratoga Springs, N. y.). 

France now recognized the independence of the 
United States, and formed an open alliance with Con- 
gress. Her foreign minister, the clever but unscrupu- 
lous Vergennes, persuaded King Louis XFI that Eng- 
land was about to make peace with the colonies and 
join with them to seize the French West Indies. The 
new alliance — ^the only one ever entered into by the 
United States— allowed Congress to borrow au im- 


mense sum of money from France. French troops 
now took part in the war, and the French navy later 
bottled up Cornwallis’ forces at Yorktown and has- 
tened his surrender. France also induced Spam to 
make war on England in 1779. 

Aid likewise came from other sources. Baron von 
Steuben, a German, trained in the army of Frederick 
the Great, taught American officers the art of war, 
and helped to make the troops better 
" fighters (see Steuben, Frederic William 

Augustus). An outlet for American prod- 
uce was found at a Dutch island in the 
West Indies; there lilcewise military 
stores were obtained. England's power 
"on the sea forced Russia, Prussia, Den- 
mark, Sweden, Holland, and the German 
Empire to enter into a league of armed 
neutrality in 1780. These states asserted 
that goods carried in a neutral ship should 
not be Seized in time of war. The Dutch 
secured so much trade that England de- 
clared war on them in 1780 in order to 
take away their rights as neutrals. Con- 
gress was then able to borrow additional 
funds from Holland, and England was 
now confronted by the combined fleets 
of three continental foes. 

Naval Activities 

The United States was not wholly 
"la the name powerless on the sea. Trading vessels 
British com- .^ygre quickly prepared for fighting ser- 
vice, while Congress began the construc- 
tion of a navy. Special letters of authority were 
given to merchantmen allowing them, as privateers, 
to seize British vessels. These took so many British 
ships that ocean insurance rates increased tremem 
dously, and English merchants began to see the ad- 
vantage of peace. American warships under Esek 
Hopkins, John Paul Jones, and John Barry proved 
themselves equal to English frigates, and in 1779 even 
the remote British coast felt the sting of direct con- 
tact with the American war (see Jones, John Paul). 

The American Leaders 

The needs of the time brought forward an unusual 
group of leaders. George Washington, as commander- 
in-chief of the army, kept the American cause on its 
feet, inspiring hope by his courage, patience, and firm- 
ness during the darkest hours of defeat. To Benjamin 
Franklin belongs much of the credit for securing aid 
from France (see Franklin, Benjamin). As an agent 
of Congress, he became the idol of Paris, using every 
art of diplomacy to win the good will of all classes 
in French society. Robert Morris took charge of 
raising money for the war (see Morris, Robert). 
Others, like John Adams and Thomas Jefferson, 
struggled against discord in Congress and rallied the 
people against despair (see Adams, Jolm; Jefierson, 
Thomas). The Americans as a whole were a tough, 
sturdy race, able to endure privation and hardship. 
Rarely has a country with so small a population as the 




This old eagravjng, showing Waslilngtoii prayin 
encampment, aptly symbolizes his anxiety for 1 
winter when American fortunes 




Congtess Takes Charge 


13 states produced so many first-class leaders m a 
single generation as did the American Colonies. 

The Whigs in England 

One other thing favored the Americans; England 
was not united at home. Setting out to be a real 
ruler, George III became the leader 

of the Tory party, and attempted to 

the king superior to Parliament 
(see George III). His opponents, the 
Whigs, believed that he was ready to 
destroy the liberties of the English 
people. His arbitrary course called 
forth a ref orm movement : more people 
should vote, and the king should not 
.stifle criticism of his acts as he had 
done. One group of Whigs, headed 
by Lord Eockingham, believing that 
the colonies could not be subdued, 
wanted to give them their freedom. 

Others favored compromise. Even 
Lord North disliked the war, but 
when he tried to resign, George III 
threatened to leave the throne. Lord 
North stayed, acting against his bet- 
ter judgment in order to please the 
headstrong king. All the while the Tories stiffened 
the resistance of the Americans by treating them as 
hateful rebels. Moreover, opinion was changing; 
Adam Smith, in his'Wealth of Nations’ (1776) argued 
that the trade of free states in America would be as 
profitable to England as the trade of colonies. Alarmed 
by defeats in 1781 and uprisings in Ireland and India, 
Parliament in 1782 demanded the kmg end the war. 

The Story of the War on Land 

When the British fell back from Concord to Boston 
in April 1775, the farmer militiamen of New England 
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Bunker Hill, preparatory to bombarding the British 
troops and fleet in the city. Forced to retire by lack 
of powder, the Americans had given a demonstration 
of bravery and skill that left England little cause for 
rejoicing (see Bunker Hill, Battle of). The New 

DARK DAYS at VALLEY FORGE 


in the snow at the Valley Forge 
ragged army during that bitter 
were at a low ebb. 


Here colonial officers watch Baron von Steuben drilling Continental soldiers in main- 
taining continuous fire in battle, one rank loading while the other kneels to fire. His 
rigorous training did much to turn Washington’s unskilled force into an eulcient army* 

immediately besieged the city. The Second Conti- 
nental Congress, meethig at Philadelphia in May 177 5, 
now took charge of the war and appointed W ashingtoh 
oommander-in-chief. Before he arrived at Boston, the. 

New Englanders had made a valiant attempt to hold 


England militiamen, soon reinforced by Continental 
troops, held the city beleaguered until the British 
commander, Lord Howe, elected to move his army to 
Nova Scotia in March of 1776. New England there- 
after escaped the ravages of war on land. 

At the very start the Americans, taking the offen- 
sive, sent expeditions to conquer Quebec. New Eng- 
land forces, under Seth Warner and Ethan Allen, 
captured Crown Point and Ticonderoga on Lake 
Champlain, valuable for their stores of war (see Allen, 
Ethan). Montreal fell in November 1775, but the 
siege of Quebec underGen. Kiobard 
Montgomery and Benedict Arnold 
failed. Montreal and Crown Point 
were recovered by the British early 
in 1770, but Ticonderoga, remain- 
ing in American hands, blocked the 
best line of advance for the English 
from Canada to tlie south. 

New York and the Hudson 
The scene now shifted to New 
York, where Washington, who 
feared an attack on the city, had 
taken his army in April 1776. 
Since New England was regarded 
by the British ministers as the cen- 
ter of resistance, they planned to 
crush the region by surrounding it 
and cutting off its supplies from 
the outside, thereby starving the 
people into submission. This was to he done by 
occupying New York. An. army would then advance 
south from Canada to some point on the Hudson 
River, where it would meet another army moving 
north from New York. New England would then be 
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Surrender of Burgoyne 
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and froze at Valley Forge, through the next winter. 
But he had really succeeded, for he kept Howe busy 
before Philadelphia until it was too late for him to 
coSperate with Burgoyne and St. Leger. 

This meant that Burgoyne had to act from the 
north alone. He managed to get to Saratoga, a few 
miles north of Albany where he found himself isolated. 

PAKING THE ‘SERAPIS’ 


isolated; the 13 states would be rent in twain; and 
the colonic in the south could be conquered at will. 

Washinfiton Crosses the Delaware 

Confronted by a superior force, Washington had to 
leave New York, where his troops had fought bravely 
in the battle of Long Island and at Harlem Heights, 
and to retreat up the Hudson {see Hale, Nathan; Long 

‘BONHOMME RICHARD’ 


Here w« eee Uie British ship, Seratls, exchanging broadsides with the Bonhomme Richard, flying the new American flag, under the 
Yankee commander, John Paul Jones, in the lamoua sea battle by moonlight off the northeast coast of England, Sept. 23, 1779, 
Although hit ship was sinIdBg, Jones fought desperately until the Serapis lowered the Union Jack. 

Island, N. Y.L At the battle of White Plains, Goto- He was severed from Canada by an almost impene- 
ber 9, the British gained a costly victory. Pursued trable wilderness. His arihy, without supplies, was 

by Gen. William Howe, Washington abandoned the cut nearly in half by the hard march through the 
American forts on both sides of the river above the woods, and outnumbered three to one by American 
city and fell back into New Jersey. He saved his troops and New England militiamen who had poured 
army by collecting all boats along the New Jersey in upon the invaders. A British force sent to Ben- 
side of the Delaware River and then by crossing it to nington, Vt., to capture stores of war had been re^ 
the Pennsylvania shore. The American cause seemed pulsed on August 16 by the local militia under John 
lost. Congress beat a hasty retreat from Philadelphia Stark, Meanwhile, St. Leger, defeated by the Ameri- 
to Baltimore. But Washington now struck one of the cans at Oriskany under General Herkimer, could not 
most critical blows of the war. Recrossing the Dela- reach Albany to rescue Burgoyne's encircled army, 
ware on Christmas night, 1776, he fell upon the Hes- At Saratoga, on Oct. 17, 1777, over 6,000 British 
sian mercenaries at Trenton and took a thousand troops laid down their arras. New England was saved; 
. prisoners. A few days later he won a second victory Franco soon entered the war; and the dawn of success 
at Princeton. The British gave up New Jersey; the lighted the American sky. , 
middle states were safe for the time; and Washin^on, The British Leave Philadelphia 

immolested, went into winter quarters at Morris- Threatened by French troops on the way to Dela- 
town — his army saved from what had seemed a certain ware Bay, the British under Clinton, who had replaced 
amiihilation and the American cause from collapse. Howe, gave up Philadelphia and set out for New 

Germantown, Orlskwy, and Saratoga York. The Americans met them at Monmouth, N. J., 

In 1777, Britain planned a three-fold attack, Gen- on June 28, 1778, where a certain victory was thrown 
eral Howe was to advance north from New York, away by the treachery or cowardice of Gen, Charles 
General Burgoyne south from Quebec, and St. Leger Lee, and the British escaped to New York. Washing- 
east from Lake Ontario. The three forces, meeting ton now bocupied White Plains up the Hudson River 
at Albany, would cut New England adrift from the above New York. 

' other states. Because Howe failed to receive part of Raids and counter-raids occupied the Continentals, 
his instructions, he fimt undertook the capture of the British, and theirlndiah allies in the middle states 
Philadelphia. In opposing HoWe’s advance, Washing-^^ during the next two years. On the arrival of the 
ton lost two engagements at Brandywine Creek and French fleet in 1778, Washington sent a land force 
at Germantown. With his ragged army, he starved under Gen. Johii 'SulUvau to cooperate with the ships 




victories In the South 
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®U®;I^ENDERED at YORKTOWN 


Btltish army at Yorktowu, Va., in this picture by John Trumbull. Lord Cornwallis was too ill to be present, so Gen. Charles O'Hsmi 
hands his leader's sword to Gen. Benjamin Lincoln, appointed by Washington (at right rear) to accept the submission. 

in an attack on the British at Newport, which failed, patriots (see Marion, Francis; Sevier, John). Wash- 
A famous victory of 1779 was the seizure of Stony ington now put Gen. Nathanael Greene in charge of 
Point, from the British, in a bayonet attack under the regular American army in the South. Not strong 
“Mad Anthony” Wajme (see Wayne, Anthony), enough for a direct attack, Greene worried Corn- 
War In the South walks’ troops and was in turn pursued across North 

Late in 1778 the British turned to the South. They Carolina. In the meantime, militiamen under the 
had been persuaded that the people there were less great ranger, Gen. Daniel Morgan, supported by Col. 
“rebellious” than in the North, and that a great Tory William Washington’s cavalry, slaughtered a British 
uprising would greet a British force. The main Ameri- force imder brilliant Col. Banastre Tarleton at Cow- 
can army was hundreds of miles away in New York, pens, S. C., Jan._ 17, 1781. After inflicting some dam- 
Although the British captured the coast towns of age on the British at Guilford Court House, N. C., 
Georgia and South CaroUna, and although they de- on March 15, Greene returned to South Carolina to 
feated an American army at Camden, S. C., August fight the battles of Hobkirk’s Hill and Eutaw Springs, 
1780, their new campaign did not succeed. Two of and drive part of the British forces mto Charleston. 
Ameiioa’s foreign heroes, Baron De Kalb and Count Cornwallis led the remainder of his depleted army 
Pulaski, were killed while thhy were defending the into Virginia, where he found a small American force 
South in this campaign (see De Kalb, Baron Johann; under Lafayette. Unable to capture the French 
Pulaski Casimir). leader, Cornwallis retired to Yorktown and prepared 

The southern patriots were aroused by the victory to embark the remnant of his army for New York, 
of a thousand frontiersmen under Isaac Shelby and The Surrender at Yorktown ^ 

John Sevier at King’s Mountain, on the border be- When this news came to Washington, now on the 
tween the Carolinas, Oct. 7, 1780, over an equal force Hudson, he prepared the decisive stroke. He arranged 
of CornwaUis’ regulars. Thereafter intrepid leaders to unite his main amy with a French force under 
like Andrew Pickens, Francis Marion, “the swamp- Kochambeau,^ then in Rhode Island, and tO :nearcn 
fox/^ and Thomas Sumter, sweeping down unex- overlandtojoinLafayette atYorktown (wRc^ham.- 
pectedly Upon the British outposts, proved that the beau, Count de). A French fleet under De CSra^e 
Hilly back country could not be held against the was to come from the West Indi^ to Gh^aneake 
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fSyTp®ce?'jef! haSwy“thS^had\^eI 

fetson did not go, and Adam,, and Edw«d Raaedga^wouw^a« but American treated by the patriots, 

Laurens reached Lon- ’ they strengthened the 

don only two days before the preliminary treaties were earlier determination of the Canadians to hold 
signed. They were instructed not to make peace aloof from the United States. Vast estates of land 
without the knowledge and consent of France, for had passed from the king, from the colonial proprietors 
joint action in closing the war had been required by (in Pennsylvania and Maryland), and from Loyalists 
the Frenoh-American alliance of 1778. into the hands of the new state governments. These 

Disposition of the Western Lands estates were now broken up into small tracts and dis- 

Ono very important question had to be answered; tributed among the people at a low cost, or given to 
who should obtain the land between the mountains patriot soldiers as a reward for military service. For 
and the Mississippi? The United States wanted it, a century thereafter, the United States was to be a 
for already American settlements had been established nation of small farm owners, each enjoying the fruits 
there. Tho.so in Kentucky constituted a county of of his labor and recognizing no overlord save the 
Virginia; those in Tennessee, a county of North Caro- government. The barriers that had checked the West- 
lina. Acting under Virginia’s authority, GeorgeEogers ward movement were broken down, and a flood of 
Clark had wrested the western posts of Kaskaskia settlers sought the lands beyond the mountains. State 
and Vincennes from the British, so that the close of governments had been erected; the first experiment 
thewarfoundthc Americans in possession of the Ohio in national union Was in progress (see Articles of 
Valley (see Clark, George Rogers), But Spain, already Confederation; United States, Constitution), 
holding the west bank of the Mississippi, wanted the RHETORIC {retfS-Hk). Grammar teaches the proper 

wholeMississippiValley. France, not eager to see the uses of words and how to combine them correctly 

UnitodStates become too powerful, was willing. into sentences. Rhetoric goes farther and teaches us 

The Peace Treaty ^ to speak and write not only correctly but c^ecfo'weiy-^ 

Fearing (not without reason) that Spain and Prance so as to produce a desired impression Upon a reader 

were re.ady to betray the United States, Adams and or hearer. Grammar says, “This is right, that is 
Jay outvoted Franklin, decided to ignore the French wrong.” Rhetoric says, of two or more ways of 

alliance, and negotiated: a preliminary peace treaty putting an idea, “This is the best way to convey the 

with England, which was signed at Paris, Nov. 30,. thought,” Rhetoric seeks hot only correctness, 










From Speech to Printed Word 


80 as to persuade or move others. The methods used 
by the rhetoricians -were not always the highest, for 
gome of them did not scruple to “make the worse 
appear the better cause,” aiming at success rather 
than truth. The abuse of the art of rhetoric accounts 
for the use of the term, as we sometimes hear it, in 
the sense of affected and artificial language. How- 
ever, Aristotle (see Aristotle), who in the 4th century 
B.G. wrote a treatise on rhetoric which has never been 
surpassed in grasp of the scientific principles of writ- 
ing, taught that this was not true rhetoric; and all who 
have thought deeply about the subject agree that no 
tricks of expression can take the place of sound 
reasoning, and that power and true beauty go hand 
in hand with sincerity. 

In later times, especially since the invention of 
printing, writing has , come to be more important 
than oratory; so rhetoric has become concerned more 
with the art of writing than with that of speaking. 
But it is well to remember its connections with 
oratory. If in writing we put ourselves in the place 
of the orator, who must so express himself that his 
message will strike home to his audience, we sh.all 
write more clearly, and, what is hardly less important, 
more suitably. We shall be less likely to make such 
bad mistakes as using flowery poetic language in a 
business letter, or colloquial language in an essay on 
a lofty subject. We shall be able to write more inter- 
esting stories if we have in mind someone listening to 
these stories; we can write better descriptions if we 
are trying to make someone else see what we see. 

Important as is the study of the rules and prin- 
ciples of rhetoric, no one claims that this study alone 
will make a writer. As a student once wi'ote at the 
close of a course in rhetoric — 

You may study facts and methods^ 

Till your form is worn and thin, 

But the way to fame in writing— y 
Take your pen and then begin. 

“Learning by doing” is a safe motto in this as in 
everything else, and practice in writing is of the first 
A ROBBER STRONGHOLD 


imp()rtanee, Comsequcntly rhetoric Jis it is taught in 
schools and colleges consists largely of w^riting 
“themes,” using the principle.s of rhetoric as a guide 
and as a means of correcting mistakes .and improving 
one’s style, (Sec ako Figures of Speech.) 

Ribne RIVIER. Through the ages, the beautiful 
Rhine has stirred the desires and the faneies of men. 
Conquerors from Cliarleinagne to Napoleon to Fixdi 
have fought to posst?.ss this shining avenue of com- 
merce. To the German, the Eliine is .symbolic of 
patriotism. His best-loved national song is ‘The 
Watch on the Rhine’. 

The Rliine takes its rise among the Alps of Switzer- 
land, and after a northerly course of about S50 miles 
empties into the North Sea. Tlie area drained by the 
Rhine and its feeders is estimated at nearly 1(K),000 
square miles. It is divided into the upper, middle, 
and lower Rhine, the first hciiig the river from its 
mountain source to Basel, the .second its cour.sc from 
Basel to Cologne, and the third its course from 
Cologne through the Netherlands to the sea, into 
whichit empties by mouths forming an extensive delta. 

Canals connect the Rhine with the Rhone, the 
Danube, and other rivers, opening lines of water 
communication with Frarice and Belgium on the one 
side and with the Netherlands and every p.art of 
Germany on the other. The Moselle joins the Rhine 
at Coblenz nearly opposite tJie confluence of tho Lahn. 
It is the largest tributary, and the Moselle from 
Coblenz to Trier is fully as beautiful as the Rhino itself. 

The falls of the Rhine at Schaffhausen are to 
Europe what Niagara is to America. Tho picturesque 
castles and terraced vineyards of its middle course 
make a trip on the Rhine one long to be remembered. 
Among many points of interest are the castles of 
Rheinstein, Rheinfels, Drachonfels, and Stolzenfels 
(the latter a modern restoration), the frowning 
fortress of Ehrenbreitstein — the “Gennan Gibraltar ” 
— old Bingen with its “Mouse Tower,” wdiere false leg- 
end says the hated Bishop Hatto was devoured by 
rats, and the great rocks where once the Lorelei, 
ON THE MAJESTIC RHINE 


Falkenburg figure protniuently in Rhine legend. This castle was restored in the Wth century. 




against its rump. No matter what the change of 
pace, the horn always seems to keep the same position. 

Among land animals only the elephant exceeds the 
rhinoceros in size. The square-mouthed, or “white,” 
rhinoceros of Africa, African rhinoceros 
largest of the five 
living .species, may 

be six feet high and ' ' 1 

more than thirteen ^ 

feet long. The one- ^ ^ ^ ' 

rarely over five feet ' 

woolly or hairy 

rhinoceros which The lumpy head of the square- 
oKfMiTirlorl in Tinrth- mouthed rhinoceros ' of Africa is 
aoounaea m noun adorned with two horns. 

ern Europe and 

Siberia in the days of the cave dwellers thousands of 
years ago was no larger than the square-mouthed 
species, but its front horn was more than four feet long, 
The habits and appearance of the species differ. 
The grayish-black skin of the Asian species is arranged 
in great folds that give it the appearance of plates of 
heavy armor. The African rhinoceros has a smoother 
skin with less marked folds. Some live on plains, some 

- in all its glory i? swampy jungles. 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ slMp 

one of the moiit 
exciting of jungle ex- 
periences. They are 
generally hunted 
with tamed ele- 
phants. 

But the rhinoceros has one enemy that does not 
in the least mind its raging. A certain fly creeps 
between the, folds of the leathery skin and there 
burrows into the sensitive flesh. Now all the great 
strength of the rhinoceros will not help ; him. He 
must Wade into the water and Wallow in the mud 
until he rids himself of the pests. The hornbill, a 
tropical bird^ is fond of these particular flies, and a 
strange : partnership is the. result. The rhinoceros 
gives the bird the freedom of its body on which it 
alights to poke its bill into the skin folds. And in 
; return for a meal of flies, it acts as eyes for the short- 
sighted monster, for, if an enemy approaches, it: 
flutters before the rhinoceros uttering warning cries. 


with her golden hair and ravishing bcauty,_ lured 
mariners to destruction. Important cities in the 
R Jiine territory arc .Strasbourg, with its famous cathe- 
dral and university; Spire.s and Worms, towns of 

INDIAN RHINOCEROS '"rj 

^ A ones; Mainz ana 

^ Cologne, seats of 

cathedrals tower 
L'"' over the modern 


The hoffl of the rhinoceros is a mass DnogeiieauS oi 
o« tough fiber growing from the akin, Rhine following 

and ia not part of the akeleton. , . ^ 

the armistice. Un- 
fortunately, the noise and smoke of industry have of 
late years marred some of the Rhine’s beauty. 

From the earliest times, the Rhine has been one of 
Eiiro)ie’s mo.st important waterways. Most of the 
traffic is composed of fuels, ores, and cereals. 
Rhinoc'EROS. Tiger’s claws and lion’s teeth have 
no terror for the rhinoceros. It wears a skin-armor 
80 thick that even the iron spears of the native 
hunters can hardly the real “UNICgr 

oij|; through ik And ^ 

of hcasfe at a re- 
spcctful distance. 

The legs are short 
and thick, its feet 
broad and heavy 
with toes incased in 
hooflike nails. The 
small tail ends in a tuft, and the large piglike head is 
surely as ugly as nature: ever formed. The dull- 
sighted eyes are small, the keen ears large and erect. 
The upper lip, which is long and pointed, reaches out 
and over the lower, and above it on the extended nose 
is the great horn that may be from one to two or 
more feet long. Some species have a second and 
shorter hprn j.ustibaok of the first. 

With its horn tlie rhinoceros not only defends itself 
but easily uproots the shrubs and young trees, on the 
roots, loaves, and fruit otwhioh it feeds. It is with 
this horn too that the mother pilots her calf about 
the jungle. The calf runs in front of the mother, and 
she seems to guide it by holding the tip of her horn 


The scientific name of the Indian rhinoceros is H/iinoceros unicornis, but, 
with Its clumsy body, its thick, welted skin, and Its nightmare head, it is as 
unlike the graceful Unioorn of fable as anything could be. 




Trapping the Rhinoceros 


LITTLE RHODE ISLAND end BIG MILLS 


■North to south, 48 miles: east to west, .17 miles. Area, 1,214 SO mucL 08 a rOUch 
miles. Population (1940 census), 7U, 346. oWaI,. nr,,4 inrlno,! l.o 

features .— hilly country! Atlantic Ocean on the south! SKeiCll, ana inaceu 110 
lansett Bay extending 28 miles Inland la the southeast. Prln- had to drOSS OS niuch like 
vers ! Providence and its tributaries, the Blackstone and Paw- - •! i • 

emptying Into the bay! Pawcatuck, Into the Atlantic. Mean O' fanner aS possible, in- 
temperature, 46”i mean annual precipitation, 41'. ntnoH nf Him o moAhnAm 

—Hay, potatoes and other vegetables, fruit! dairy cattle and Stoaa 01 llKO ft KieCaaniC, 
roductSjPOUltr^,oyster^ ctoa,lobrte™!VTOolens, silk goods, m Order tO leaVB the 

country at all. But by 
the end of 1790 he had 
his factory completed, 
and was producing a cotton yarn as fine os any spun 
England. .Today this smallest and most densely 
populated of states is the most highly industrialized 
South Africa and trying to set up a cotton factory state in the Union, with nearly 02 per cent of its 
from, memory — drawing patterns of all those beaters, people living in urban areas, 

cards, “mules,” and whirling spindles, getting un- Although much of the cotton industry has moved to 
skilled worlonen to make them, even making many the Southern states, Rhode Island still produces fine 
himself, and then teaching people who had scarcely goods in which style, beauty, and design are the prin- 
dreamed of machines before how to run them. cipal requisites. Woolen and worsted goods are now 

You will then have a picture of the task of Samuel far more valuable than cotton, and there are also 
Slater when he came from England to Rhode Island, large silk and rayon mills. A related industry is the 
in 1789, to start a cotton spinning mill at Pawtucket, manufacture of textile machinery . Other manufac- 
Of course his machines were simpler, and were run tures are fine jewelry and silverware, made in Provi- 
directly by a water wheel instead of by electricity; denoe since 1788, and rubber goods, 
and he had been to some extent an inventor as wfell The rooky surface of the land and the large pro- 
as a workmap in Arkwright and Strutt’s great pioneer - portion of water area (156 square miles) make agricul- 
factory back in England. But nevertheless a year ture of little inportanoe. Hay is the largest field 
passed before he had overcome the first mistakes and crop. Farmers concentrate on commodities which 
had accomplished the feat which others had tried and may be profitably produced on a small scale and 
failed to accomplish. Owing To the strict secrecy shipped to near-by markets, such as dairy products, 
preserved in England concerning the new spinning fruits, vegetables, eggs, and poultry. The truck farms 
mventions, Slater had been unable to bring with him and nurseries around Providence are among the 


^HQDE ISLAND. Extent. 

Scores of huge many- 
windowed cotton and 
woolen mills, with their tuxei 

thousands of humming 
spindles and roaring dairj 

looms — that is the picture erMoodpTocTuciL * 

cf RhoflR Island that Providence (capital, 2S.1.504), Pawtucket (75,797), Woon- 

01 nnoae isiana xnar aocket (49,303), Cranston (47, OSS), East Providenco (32, ISS). 

hngers with visitors. • 

Have you ever seen the inside of a modern cotton 

factory? Try to imagine one of the operatives or in 

even one of the foremen going to Greenland or to 





rtovemment by Town Meetinfi 


&s a mill pond la the section of the Seekoufc River at which we are looking, but further on it’s as busy as a bees for the 
« orovides when It plunges neatly fifty feet over a picturesque mass of rock runs some of the g«at mills for which the city 
of Pawtucket is famous. Above the falls it is generally known as the Blackstone River. 

3 t in the United States. The small but swift Imagine this busiest of modern industrial states, 
1, on the Other hand, furnished the water power with its hordes of foreign immigrants, still governed 
1 gave the first impulse to manufacture; and largely by that typically colonial institution, the New 
hat coal has become more im- England “town meeting.” Every 

nt than water, Ehode Island *^® governor and 

has an advantage, for her /Cufwgiif other state officers are elected, 

iOn on the coast means cheap /XMiif Ji k prosperous citizens and newly 

ibundant sea-borne coal. ‘ ’“W naturalized immigrants alUce swarm 

rragansett Bay, with its good / f£li fT/ffi j-i*;’'. by communities to their appointed 

at Providence and Newport, I 1 polling places. In local 

tcommercial importance from U' matters the towns are entirely 

governed by their town meetings. 
Fellow townsmen, as they get to- 
gether to discuss things in meeting, 
and gather by groups outside when 
the meeting breaks up, or saunter 
away down the village main street 
by twos and threes, come to know 
each other unusually well. 

t with its ponds, islands, and indentations In the old colonial days, when Providence had only 

ibout 20 times the coastal length as the one street, the town meeting was held every two 
With Block Island, lying well out to sea, weeks, and between whiles leading citizens came 
today not only commerce but fisheries, together informally to discuss things in John Smith’s 
in shell-fish—lobsters, oysters, and clams mill. The town meeting, presided over by a moder- 
rragansett Bay is particularly important, ator, vested in a small number of “selectmen” the 
Islanders maintain that their clambakes power of “ordering and managing the prudential 
; in New England. affairs of the town,” and these- selectmen in turn 
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Here we see the relative value of the 
chief products of the state* 


ANUFACTUR 


This Graph Shows the Relative Number of Persons Engaged in Various Occupations. 




jAIiaven for the Persecuted 

appointed special com- 
mittees when necessary. ’ y 
The early towns were . 
really little land corpora- i 
tions, and their sessions, 
at first taking the place 
even of the courts of law, 
have always held the local 
governmental power, 
notably in the raising of 
money for schools, poor 
relief and other necessary ^ 
charges. It was discus- 
sion in town meetings 


first settlement, then 
called “Providence Plan- 
tations,” was founded in 
1()3() by Roger Williams, 
who, with Anne Hutchin- 
son, had been banished 
for holding doctrines 
opposed by the; leaders 
of the colony. Aime 
Hutchinson and her 
followers founded New- 
port and Portsmouth. 
The first patent (1M4) 
made “Rhode Ishuid and 
Providen(;e Plantations” 
a haven for religiiuus 
refugees of all .sorts. 
A later charter (1063) 
was the most liberal of 
all colonial charters ami 
was so sati.sfactory that 
Rhode Island existed 
under it for nearly 70 
years after the American 
Revolution. This charter 
gave suffrage only to men 
owning $134 worth of 
property, or to their 
eldest sons. This pro- 
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The niff Walk at NewDort winds alone the eastern shore of the island of Rhode Island — froin which the state gets its name for a 
distance of Ihree miles!^ Back of it lie the magnificent summer residences which have m^e Newport world famous. If you should 
happ?“to be surf-hathing at Bailey's Beach jult south of this walk, with a stiff southeaster blowing, you might tbmlc you saw a gigan- 
tic whale spouting. For near by ia the Spouting Rock, which has an opening through which the water sometimes spouts up to a height 

' of SO feet when there is a gale from the right quarter. 

tution. The old governing class, becoming alarmed, Today, however, it is chiefly famous as a summer 
also held a constitutional convention and drew up a resort, with its long line of costly summer residence.? 
new constitution making many concessions.. The stretching along the 12-mile Ocean Drive. The 
rebels refused to withdi-aw their own constitution and narrow streets and quaint old houses of the older 
government until Federal troops were called in and part of town around the harbor contrast strikingly 
arrested Dorr as a traitor. He was sentenced to life with the magnificent new homes of the summer 
imprisonment, but pardoned by the first legislature colony. Other important cities, aside from Provi- 
under the new constitution, , dence, are Pawtucket, which is practically a continu- 

Until recently the Rhode Island constitution re- ation of Providence, and Woonsocket — both famous 
tained several unusual features. A property qualifica- for them cotton and woolen mills and other industries, 
tion for voters in towns and cities survived until (See Providence.) 

1929; and no town or city, regardless of its size, was Nathanael Greene, Rhode Island’s most brilliant 
allowed more than one member in the state senate. Revolutionary War soldier, was one of America’s first 
Providence, which has more than one-third of the great military leaders (see Greene, Nathanael). Corn- 
total state population, now elects four senators. In modore Oliver H. Perry, the “hero of Lake Erie,’’ and 
the house of representatives each town or city is his brother, Matthew C. Perry, who opened Japan to 
represented on the basis of population, except that world commerce, also were sons of “Little Rhody.’’ So 
Providence is allowed only one-fourth of the total also were Esek Hopkins; first commander of the Amer- 
membenship.:^ , ican navy; Gilbert Stuart, noted for his portraits of 

Rhode Island claims to have performed the first Washington; and William Ellery Charming, eloquent 
overt act and to have shed the first British blood in preacher. Gen. Ambrose E. Burnside of Civil War 
the American Revolution when, in 1772, citizens of fame was governor of Rhode Island from 1866 to 1868, 
Providence burned the British armed cutter Gospee RHODES. A junk-dealer long ago hauled away the 
which had. been enforcing the revenue laws. The Brit- last fragments of thd' Colossus of Rhodes, the great 
ish occupied Newport from 1776 to 1779, and the bronze statiie that was one of the seven Wonders of the 
French fleet rnade its headquarters there in 178(L1781. ancient world (see Seyen Wonders) . Children in the 
The Irenoh inaugurated toe atmosphere of social Street of the I&ights swarm out of doorways carved 
gaiety which prevails even today in this summer jjay- with toe arms of noblds of medieval Europe. Old men 
ground of the country’s millionaires. _ sit on stone: stools that were Turkish eannon-baUs. So 

• , Revolution Newport (which lies on the life moves on in time-scarred Rhodes, capital of toe 

pland on Narragansett Bay from which toe state gets mountainous island of Itoodes, farthest east of the 
its name) was an important commercial center. Its Aegean isles. The island climate is refreshing, the 
foreign trade rivaled that of New York and Boston, soil rich. Peasants are happy with their fat cattle 



Memories of the Crusaders 


and theii' good crops of olives, tobacco, grains, and 
fine grapes. The splendid climate and picturesque 
remains'of crusader days attract many tourists. 

Only ten miles from the coast of Asia Minor, the 
island has always been a key to the Near East. In 
ancient times it was a crossroads of the chief trade 
routes. The city of Rhodes was laid out in 408 b.c. 
and became an artistic center of the ancient world. 
But raids, sieges, and earthquakes ruined the power- 
ful city. In A.D. 1309 it was seized by the Knights 
Hospitalers, a crusading order, who rebuilt and forti- 
fied it. In 1522 it was taken by Turkey and held till 
1912 , when it" was occupied by Italy. 

Rhodes is officially included by Italy in the archipelago 
known as the Dodecanese (Greek for "twelve islands"), al- 
though earlier geographers did not place it in this group. 
The group today includes 14 islands, of which Rhodes is the 
largest. As an Italian air and naval station, Rhodes was 
frequently bombed by the British air forces during the 
second World War. The island has an area of about SOO 
square miles and a population of about 46,000. 

Rhodes, Cecil John (1853-1902). While making 
a solitary eight month,?’ journey over the rolling 
“veld” of that part of South Africa which now bears 
hi.s name — Rhodesia — Cecil Rhodes 
dreamed the dream which shaped all 
his future life. He was only 20 years 
of age at the time and had already 
won a fortune in the diamond fields 
of Kimberley. 

A passionate believer in the destiny 
of the Anglo-Saxon race, Rhodes was 
impressed by the boundless possibili- 
ties of this undeveloped country and 
became fired with an ambition to 
“paint as much as possible of South 
Africa British red” — that is, to bring 
it into the British Empire. His 
di'eam did not stop there. He saw 
a vision of the English-speaking Cecil , 
world — ^the United States and Great “ABmider 
Britain with her far-flung colonies — welded together 
into an irresistible instrument to advance civilization 
and insure perpetual peace. 

To this stupendous task all of Rhodes’ energies 
were thenceforth devoted. He had the satisfaction of 
seeing part of his dream realized. He added 700,000 
square miles of teri'itory to the British Empire, and 
planned the Cape-to-Cairo railway to connect the 
Gape of Good Hope with the mouth of the river Nile. 
He did not live to see the federation of the states of 
South Africa, or to see the Anglo-Saxon peoples pour 
out their blood in a common flood to eiid the menace 
of German military autocracy. 

Rhodes was born July 6, 1853, in the vicarage of a 
country parish, England. At 17, heart trouble forced 
him to givenp his plan to go to Oxford University. 
He joined a brother in South Africa just in time to 
join the rush to the newly discovered diamond fields, 
equipped with bucket and spade and several volumes 
of the Greek classics. Within a few months he had 
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made a fortune. His head was not turned, as would 
have been the case with many a boy, nor did he feel 
that he was beyond the need of further schooling. 

This vigorous life so improved his health that he 
was able tcf take up his work at Oxford. Por eight 
years he alternated between the University and 
South Africa. In 1881, just before taking his degree, 
he was elected to the parliament of Cape Colony, 
and in 1890 he became its prime minister. 

Rhodes was then virtually dictator of South Africa. 
Pew men in modern times have wielded such power. 
In addition to his political power, through his vast 
business interests he controlled the great consolidated 
diamond and gold mining interests of the country, and 
was managing director of the gigantic British South 
Africa Company, which he had formed to develop the 
territory that so struck his youthful imagination. 
Disaster came six years later, in connection with the 
ill-fated raid of Dr. L. S. Jameson in aid of a revolu- 
tion to overthrow the backward Boer govermnent in 
the indejrendont Tran.svaal Republic, Cecil Rhodes 
was forced to resign the promiersliip and give up 
control of the South Africa company because it 
was proved that he had aided this 
movement. 

One of the most picturesque inci- 
dents in Rhodes’ colorful career came 
a few months later, when the Mat- 
abele natives revolted. Attempts to 
suppress the rebellion proved futile. 
Rhodes pitched camp, unprotected, 
at the foot of the impregnable Ma- 
toppo hills where the natives had 
retreated, and patiently waited. His 
courage so amazed the chiefs that 
they started coming in for parleys. 
Pinally a conference was arranged in 
the fastnesses of the hills. Rhodes 
HODES and three companions rode unarmed 

f Empire” jjjjg jjijdst of the cMefs, heard 

their grievances, promised redress, and the rebellion 
was over. He re-entered the Cape Parliament in 
1898 and had made some progress toward regaining 
his old power when the Boer War (1899-1902) began. 

Upon the outbreak of the conflict,' Cecil Rhodes 
hastened to Kimberley, where he took an active part 
in defemso of the town and mines. Privations and 
ince.ssant labor during the siege broke his health, and 
he died March 26, 1902. He was buried, as he desired, 
in a tomb hewn in the granite of the Matoppo hills. 

Always a great reader, Rhodes once said that his 
life had been more influenced by one sentence of 
Aristotle than by almost anything else. In his own 
paraphrase, the sentence is tliis: “The greatest ha^ 
piiiess in life is to be derived from the conscious pursuit 
of a groat purpose.” 

Rhodes bequeathed the bulk of his huge fortune for the 
endowment of about 175 soholarships at the University of 
Oxford, to bo held for two or throe years by selected students 
from every important British colony and from the United 
States. Kfteen seholai'ships wore also allotted to Germany 
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I'liB seliolarships originally were fixed at £300 a year, but 
were later raised to £400 (normally about $2^000). 

In normal times, tbirty-two scholarships are assigned to 
the United States — four annually to go to each of eight 
districts. Candidates must bo malo citizens of tho United 
States, unmarried, between 19 and 25 years of age, and 
must have completed at least the sophomore year at some 
recognized degree-granting university or college. They may 
apply either from their homo states or from any state in 
which they have received at least two years of their college 
education. Each college or university is entitled to appoint 
from one to five candidates. Erom these the state committees 
of selection nominate two candidates each, and district com- 
mittees make the final selection on the basis of: (1) qual- 
ities of manhood, force of charaotor, and leadership; (2) Uter- 
ary and scholastic ability and attainments; (3) physical 
vigor, as shown by interest in outdoor sports or in other ways. 
Those appointed to scholarships may elect any course of 
study at Oxford for which they are qualified by their training. 
If they desire they inay spend the third yoar of the scholar- 
ship in postgraduate work in some other university. 

RhododeN'DRON. Throughout June and July the 
gorgeous blossoms and shining foliage of the broad- 
leaved rhododendroh shrubs and small trees beautify 
the mountain slopes of eastern North America. The 
flowers are carmine, lilac-colored, or purple. 

The species usually found in the East is the Ameri- 
can, or great, rhododendron. The Carolina, or Ca- 
tawba, rhododendron grows in the high Appalachi- 
ans, One species is found on the Pacific coast; and 
many additional kinds flourish in Europe and Asia, 
especially in the Himalayas, Borneo, and Java. 

Rhododendrons are cultivated widely as garden 
shrubs. Many hybrid or grafted rhododendrons de- 
velop more beautiful flowers than do, native species. 
The plants flourish in' moist but wollTdrained peaty' 
soil. Rhododendrons belong to the heath family and 
are akin to the azaleas. Because they contain a 
resinoid called andromedotoxin they are poisonous. 

Scientific name, of the great rhododendron, often called 
the roaebay rhododendron. Rhododendron wuximum. Flowers ' 
rose-pink, varying to white, greenish in throat and spotted 
with: yellow and orange; grow in clusters from conelike bud. 
Leaves evergreen, drooping in winter, lance-shaped or 
oblong, dark green. Some treelike species are from 40 to 60 
feet high; shrub forms may attain a height of 20 feet. 
Scientific name of the Catawba species. Rhododendron cataw- 
hiense; of the western species, called the coast rhododendron. 
Rhododendron rmcrophyllum, 

Rhone river. Since the earliest days of civiliza- 
tion this picturesque stream which enters the Mediter- 
ranean near Marseilles in France has been one of 
the principal avenues of commerce leading from the 
Mediterranean across what is now France to the 
Rhine on the one side and to the coasts of the North 
Sea on the other. Phoenician traders received the tin 
of Britain by this route; the Romans made of it the 
avenue of Caesar’s conquests; Saracen bandits, 
crusades, and commerce poured along this way in the 
Middle Ages; and today its long strip of navigable 
waters and the canals which connect it with the Loire, 
the Seine; and the Rhine make it one of the great 
water routes of Europe. 

Springing as a torrent from the foot of a great glacier 
high in the Alps of southern Switzerland (nearly 6,000 
: feet above sea level), and swollen by many mountain 
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streams, the Rhone dashes down through wild gorges 
and flows southwestward through the broad beautiful 
valley between the Bernese Mps (north) and the 
towering Peimines (south). Picturesque old villages 
and thriving little towns cluster along its banks, and 
in the distance Great St. Bernard and the Matterhorn 
look down upon it from a dizzy height, as it rushes 
swiftly through this beautiful mountain region. At 
Martigny, 75 miles from its source, the river turns 
sharply to the northwest and, flowing through a wide 
marshy plain, pours into the Lake of Geneva. There 
it leaves all the impurities gathered in its turbulent 
course through the mountains, and issues from the 
southwestern extremity of the lake limpid and clear 
as crystal. But half a mile below Geneva the Arve 
River that descends from the glaciers of the Mont 
Blanc range pours its turbid waters into the Rhone, 
Twelve miles west of Geneva the Rhone enters French 
territory and rushes through narrow gorges around 
the southern spur of the Jura Mountains, receives 
from the north the waters of the Ain, and then flows 
freely westwarcl to Lyons. Thus far a huge and un- 
ruly mountain torrent, it there receives the Sa6ne, its 
principal tributary, and turning southward becomes 
one of the gi’eat historic rivers of France, flowing 
through a land of romance and poetry, of vine and 
olive, and of old Roman temples and papal palaces. 
Between Ijyons and the son, a distance of 230 miles, 
the steep slopes above the river are everywhere 
covered wjth rich vineyards. Along its left bank lie 
such historic cities as Vienne, Valence, Avignon, 
Tarasoon, and Arles, and on that side the IsSre, the 
Drome, and the Durance rivers, bringing down the 
melted snows from the lofty Dauphind Alps, add to it 
their waters. On the right the Arddche is the only , 
important tributary. About 25 miles from the 
Mediterranean the Rhone divides into two main 
branches— the Grand Rhone running southeast and 
the Petit Rhone southwest — and thus, discharges its 
waters into the sea. 

The total length of the, Rhone is a little more than 
500 miles, of which Lake Geneva claims 45. The 
headwaters of the Sa6ne, which rises in the Vosges 
Mountains in northeastern France and flows 301 
miles southward to meet the Rhone, might well be 
considered a.3 the headwaters of the latter stream, 
for its course is much more direct than that of the 
upper Rhone. Canals branching off from the course of 
the Saone connect it and the Rhone with the basins of 
the Loire, the Seine, the Rhine, and the Moselle. 
The Rhone-Marseilles Canal, leading from the Rhone, 
at ^ Arles, to the seaport Marseilles, is one , of the 
chief outlets for the river commerce of France. At 
Rove, this canal flows underneath the Nerthc Hills 
through the huge Rove Tunnel, which is 72 feet wide, 
SO feet high, and nearly 43 ^ miles long. 

Rhubarb. Pie and the acid fruit-flavored sauce 
made from the long juicy leaf-stalks of the rhubarb 
or “pieplant” are among the earliest gifts of the 
garden in the spring. Wlren a few rhubarb roots have 
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How to Grow Rhubarb 
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been set out in the garden, practically no more atten- 
tion need be given the bed, for it will renew itself year 
^ter year and the stalks are simply pulled from the 
low crown of the plant as needed. Rhubarb requires 
a rich soil, however, and the wise gardener will force 
early growth by putting fertilizer around the roots in 
the spring. Placing an old bushel basket, half barrel, 
or other cover over the plants causes the leaves to 
shoot up rapidly in search of light and thus produces 
longer stems that are especially succulent and tender. 
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Rhubarb is a member of the dock fanuly, and has 
large heart-shaped leaves, sometimes a foot across. 
Cultivation has greatly improved the plant, making 
the stems less woody, with thinner sldn and better 
flavor than the stems of the wild plant. In spring the 
skin is flushed with red that adds attractive coloring to 
the light green sauce. Scientific name. Rheum 
rhaponticum. The roots of certain species are some- 
times employed in medicine for their cathartic and 
tonic properties. 


The RICE PLANT and the PADDY FIELDS 

The Little Mud-Pie Farms of Oriental Lands — The Sowing, Cultivation, Harvesting, 
and Threshing of the White Grains that Feed One-Half of All Mankind 
ICE. It is a hot sultry day in faraway Japan, 
exactly the sort of weather that suits the mois- 
ture-loving rice plant. On the top of a little mud wall 
around a small field stands a thin yellow-skinned man, 




•‘MAN POWER’ 


clad only in black cotton 
trousers and a big woven 
reed hat that looks much lilce 
the lid of a huge cooking pan. 
He is a Japanese farmer — 
patient, hard-working, and 
usually hungry. 

He leans his weight on a 
wooden crosspiece in a queer 
kind of rectangular framework 
that rests on the 
top of the wall; 
with his feet he 
operates a tread- 
mill which turns a 
water-wheel with 



Hero and there in the rice fields of Japan and China you will see 
men at work like s<iuirrels in a cage^ patiently turning wheels that 
lift water into the rice fields. 

little cups or paddles set in its circumference. This 
raises the water from the ditch below and spills it 
into the field, which looks just now much like a big 
mud-pie. 

Tomorrow the tiny rice plants will be transplanted 
into this “paddy ” field which is being made ready so 
carefully. Three or four weeks ago the seed was sown 
broadcast in a smaller muddy field, much like this one, 
and then covered with water. 

Very early next morning the whole family arrives — 
father, mother, the older children, and perhaps some 
outside helpers, three or four chubby little roundfaoed 
babies, and grandpapa, who has come along for an 
outing. Barefooted and with trousers rolled to the 


knees, all but the babies and grandpapa wade into 
the oozy mud and begin setting out the young 
plants in rows about 18 inches apart. The last part 
of the day’s task is to flood the field, for growing rice 
prefers to spend most of its life in the water. That 
is the reason the fields must always be walled. 
Before long this little plot, covering not more than 
two or three acres at most, would remind you of a 
field of young oats, if you didn’t catch the gleam 
of the water in between the stems. 

Then the Weeding, More Watering, the Harvest 
Hot wet weather makes weeds also grow rapidly. 
Sometimes the natives wade into the water and pluck 
out the weeds with their toes as neatly ns you could 
with your hands; but usually each time weeding is 
needed the field is drained. 

Then there’s more work at the treadmill, until there 
is again enough water in the field to float the leaves. 
When the leaves begin to change from green to yellow 
the water is drawn off for the last time. The grain 
then ripens rapidly in the sun. Some varieties 
mature in three months, others require from four 
to six. 

In Japan machinery has no part in the harvesting 
of this crop. The straws are cut with a hand-sickle, 
a handful at a time. Threshing is very simple, just 
pulling the heavily laden heads through a saw-toothed 
frame placed over a tub or cask. The Japanese, who 
have learned to waste nothing, use the straw for 
making hats, sandals, matting, and bagging. The 
roots are burned and return to the field as fertilizer. 

To get rid of the outer husk the grain is beaten with 
flails. The tight-fitting inner covering is then loosened 
in little hand-mills. For long hours at a time women 
and children squat on the ground shaking the mixed 
grain and chaff up and down and to and fro in shallow 
reed baskets, that the wind may blow away the chaff. 
Rice Growing around the 'World 
Rice is the principal food of at least one-half the 
human race. It is grown most profitably and easily 
on low river flats subject to frequent inundations 
which leave behind them a deposit of rich alluvial soil. 
For that reason it is the main crop along the lower 
Yangtze in China, the lower Ganges in India, the 
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Here we see how the patient laborers of Japan, working by methods that seem primitive to Occidental farmers, cultivate, har~ 
vest, and prepare for market the groat staple food of the Orient, And yet methods like those shown above are used for about 
95 per cent of the world’s rice crop. The world grows enough rice in a single year to dll about seven billion bushel baskets. 




RICE 


, delta of the Irrawaddy in Burma, in Siam and French 
Indo-Chhaa, and along the Nile in Egypt, These dis- 
tricts also possess the other requisite for successful 
rice 'growing, a long, warm, growing ' season. This 
lowland rice is called “wet” rice. Another important 
kind, called “dry,” or “upland,” rice, is ^own on 
mountain slopes where the crop can be irrigated. 
Little terraces lilce shelves are leveled off and the 
water is dropped in ditches from one level to another. 

The growing of rice has had an important effect on 
the civilization of the natives of southeastern Asia, 
who are much farther advanced than the people of 
other tropical lowlands. Rice farmers, who usually 
own their land, must live m permanent villages and 
coSperate with then’ neighbors in controlling the 
water supply; they must also work hard in planting 
and haiwesting their crops. They have therefore de- 
veloped a type of peaceful and conservative com- 
: munity life that is not found among the forest peoples 
of the tropics. 

Rice has been grown in the United States since colo- 
nial days, but its production on an extensive scale 
is comparatively recent. The yield per acre is high — 
higher than the yield of wheat and other grains, and 
with modern irrigation methods and modern machin- 
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ery to plant, cultivate, and harve.st the crop, rice- 
growing has become a profitable industry in Louisiana, 
Texas, Arkansas, and California. American rice is 
exported to more than 50 countries in some years. 

Southeastern Asia, however, still raises about 95 
per cent of the world ’s rice supply. China is the 
chief producer, followed by India and Japan. The 
other leading producens are Bumm, French Indo- 
China, the Netherlands Indies, and Siam. But only 
Burma, French Indo-China, and Siam normally grow' 
enough for export. Despite their own tremendous pro- 
duction, China, India, Japan, and the Netherlands 
Indies usually must import large quantities of rice. 

Rice (Oryza saliva) is one of the most important of the 
cereal grasses (see Grasses). As a food it is inferior to 'wheat, 
having less protein and fat. In milling, rice is first cleaned 
and then passed between hulling atones which crack the 
hulls and free the inner grain. At this stage the germ and 
outer bran skin have not been removed from the kernels and 
the product is called “brown rice.” It is rich in fat, minerals, 
and vitamin B, while the polished rice is almost entirely 
starch. Eastern peoples who live chiefly on rice eat the 
brown rice because a diet of polished rice may produce a 
disease called “beri-beri.” 

Wild rice, which grows in Canada and the northern TInited 
States, is an entirely different plant {Zizania acpiatica). It 
was a favorite food of the woodland Indians and is marketed 
on a small scale today in the United States.. 


ENGLAND’S RICHARDS, Good and Bad 


R ichard, Kings of England. It would be hard 
■ to find more widely contrasting types than the 
: three Richards who have sat on the English throne. 

Richard I, called the Lion-Hearted {Comr de Lion), 
who ruled from 1189 to 1199, was more than six feet 
in height and fair-haired and blue-eyed. As his nick- 
name, shows, he was a splendid fighter, the greatest of 
his day. He was a poet also, and men loved to hear 
him sing; but as a king he was too careless of his 
duties to be called a great ruler. 

Richard grew up wholly under French rather than 
English influences. Both his parents, the energetic 
Henry II and the forceful and passionate Eleanor of 
Aquitaine, were of French birth and education. His 
father was the first Plantagenet king of England, but 
his possessions in France were greater than all Eng- 
land. French was the language of the Plantagenet 
court,: where gay troubadours and minstrels were 
always welcome. French was Richard’s native 
tongue, and almost all his life was spent in France; 
even after he became king he made only two brief 
. visits to England. : . 

At the age of 15 Richard was formally placed in 
charge of his mother’s duchy of Aquitaine, in southern 
France. Next year he Joined his brothers, aided by 
the French king, in a: widespread but unsuccessful 
revolt against their father (1173). ^ He also engaged; 
in: struggles with his elder brother Henry and. his 
: younger brother John. The deathof his brother Henry 
(1183) made Richard the next heir to the throne to 


News of the recapture of Jerusalem by the Moham- 
medans, two years before, had stirred all Europe, and 
great preparations for the Third Crusade were already 
on foot. For Richard this proved the great under- 
talcing of his life. After a brief visit to England, to 
be crowned and to provide for the raising of money 
for the government in his absence, Richard returned 
to the Continent to complete his preparations. The 
English fleet sailed by way of Gibraltar to Marseilles, 
while Richard Journeyed overland to the same port. 
He Joined King Philip of France at Sicily, where they 
wintered and quarreled violently. Richard again 
turned aside on the way to the Holy Land to fight ' 
with the ruler of Cyprus. He finally Joined Philip at 
the siege of Acre, which surrendered in July 1191. 

Because of his military skill and courage, Richard 
was soon acknowledged as chief leader of the crusade. 
King Philip shortly returned to France, to plot against 
his rival. For more than a year Richard remained in 
Palestine. When he fell ill of fever it is said that his 
great opponent, Saladin, the chivalrous leader of the 
Mohammedans, sent him fruit and snow. “He was 
brave,” says an Arab writer, “ experienced in war, and 
fearless of death. If he had been alone among mil- 
lions of enemies, he would not have declined battle; 
when he attacked there was no resisting.” Twice the 
crusaders were within two days’ march of Jerusalem, 
but were unable to take that holy city. A.t last 
Richard negotiated a truce for three years, under 
which the Christians might safely visit the Holy 


which he succeeded on the death of his father in 1189. Sepulcher; and then saUed for home, in October 1192. 
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King Philip and Richard’s brother John were plot- 
ting desperately against him, and when Richard was 
forced to land at the head of the Adriatic Sea he found 
himself a hunted man. In the disguise of a merchant 
ne reached Vienna, the home of his worst enemy, 
Leopold, Duke of Austria. When detected, he was 
arrested and imprisoned. A beautiful story tells how 
his minstrel Blondel discovered his whereabouts by 
singing under the windows of many castles until he 
heard the imprisoned Richard’s reply. 

Money for Richard’s ransom was finally raised and 
he was released in February 1194. Hastening to 
England, he found John’s attempted revolt already 
crushed. John himself was forgiven. The remaining 
five years of Richard’s reign were spent in constant 
fighting with Philip, and building with great engineer- 
ing skill his "Saucy Castle,’’ the Chateau Gaillard in 
Normandy. The government of England was left 
chiefly to administrators trained by his father, Henry 
II. Richard died as he had lived, fighting. While 
besieging a castle in southern France, he was wounded 
by a cross-bow bolt in the shoulder, and died in con- 
sequence a few days later. Even during his lifetime 
Richard’s deeds were the subject of song and story. 
In later times they have been treated by Sir Walter 
. Scott in his novels ‘ Ivanhoe ’ and ‘ The Talisman A 
truer picture of Richard is given by Maurice Hewlett 
in his novel ‘Richard Yea and Nay’. 

The Temperamental Richard II 

Richard II (1377-1399) was the son of the “Black 
Prince,” who fought so courageously at Cr^cy and 
Poitiers in the reign of Edward III. The death of his 
grandfather Edward III, following that of the Black 
Prince the year before, made Richard king when he 
was only a boy of ten. His character and his reign 
were full of contrasts. At one time he faced a mob 
with courage and coolness; at another he would give 
way to furious fits of passion, throwing his hat and 
boots but of the window or slapping the face of the 
archbishop of Canterbury. At one period he ruled 
with great moderation and won popularity; at the end 
of his reign he threw moderation to the winds, and 
ruled so tyrannically that he was deposed. 

During the minority of Richard there were quarrels 
between the great nobles who struggled for power and 
there were religious dissensions growing out of the 
teachings of John Wyolif (see Wyclif, John). There 
was also a formidable Peasants’ Revolt in 1381, in 
• ivhich; according to one account, the 14-year-old king 
rode boldly forth to confront the angry rebels, when 
they found themselVes betrayed and their leader 
slain, crying: "What need you, my masters? Would 
you shoot your king? I will be your captain.” (See 
Tyler, :Wat.) ■ : 

It would take too long to tell in detail the story of 
the political struggles which filled the remainder of 
Richard’s reign— of how Parliament appointed a com- 
mission to guide the king’s rule; how the judges 
declared that the leaders of Parliament had com- 
mitted treason : how those leaders raised an array and 
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defeated the king’s forces, and the “Merciless Parlia- 
ment” then hanged or exiled the Icing’s friends; how 
the king suddenly declared himself of age, ruled wisely 
for eight years, and then suddenly changed and put 
to death or banished his worst enemies; and how he 
surrounded Parliament with his archers and com- 
pelled it to grant him greater powers than any other 
English king had ever had. 

This triumph but paved the way for his downfall. 
Richard’s cousin, Henry of Bolingbroke, son of John 
of Gaunt, Duke of Lancaster, was one of the opponents 
whom Richard had banished. In 1399 he returned 
to England with a few followers to recover his mher- 
itance, which Richard had unjustly seized. His 
followers rapidly became an army and Richard II 
was forced by Parliament to resign the crown, which 
was then conferred upon Henry of Bolingbroke, the 
first of the Lancastrian kings (see Henry, Kings of 
England). The deposed king was kept for a time 
in London Tower, and then removed to the castle of 
Pontefract, in Yorkshire. When a rebellion broke 
out in his favor, in January 1400, Richard was 
murdered in his prison, though it was given out that 
he had died a natural death. 

The Crimes of Richard III 

Richard III (1483-1485) was a Yorkist prince 
who was so ruthless and unscrupulous that his 
character is painted in the blackest of hues. In after 
times Shakespeare in his ‘Richard III,’ represented 
him as physically crook-backed and morally a 
monster. It is true that Richard’s left arm was 
withered, but he was of average height and build, 
with the left shoulder slightly lower than his right, 
nor was he bad looking. He was well knit and more 
than a match in battle for many a man taller and 
heavier than himself. He grew up, however, in the 
midst of the civil strife which preceded the bloody 
Wars of the Roses, and at a time when the tyrants 
of Renaissance Italy were setting examples of govern- 
ment by intrigue, poison, and assassination. While 
naturally calculating and distrustful, Richard could 
be very enpging. He was able and hardworking, 
but his merits, such as they were, have largely been 
forgotten because of the way he won his crown. 

When his brother, Edward IV, died, Richard of 
Gloucester (as he was then called) saw a chance to 
win the throne. Already he was suspected of mur- 
dering the Lancastrian Henry VI and the latter’s son 
to secure the crown for Edward IV. Suspicion also 
pointed to him as the slayer of his brother the Duke 
of Clarence. Now there stood between Richard and 
the throne only the two little sons of Edward IV, the 
eldest of whom, Edward V, was not 13 years old. 
Richard secured control of both boys and had himself 
declared Protector by the council. He then spread 
charges that the late king’s marriage had been 
illegal and that his sons therefore had no right to 
rule. A packed assembly summoned in place of the 
regular Parliament thereupon asked him in 1483 to 
talce the crown as Richard III. 
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The Princes In the Tower 


Installed as king, Richard III sought to ninVo 
himself popular, but it was noted that those who stood 
'in his way were soon got rid of. First it was Lord 
Hastings, an old officer of Edward IV’s, who was 
accused of plotting and instantly executed. Then 
the two uncles of the 
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RICHARD’S FIRST VIEW OF THE 


Richelieu^ [resh'S-lu), Cardinal ( 1685 - 1642 ). 
No more striking figure can he found in all the 
dramatic history of France than that of Armand 
Jean du Plessis, Duke of Richelieu, who, as a cardinal 
of the Catholic church and chief mini.ster of state. 


little princes, brothers 
of their mother, were 
put to death on 
' charges of treason. 

Finally the two little 
princes themselves, 
whom Richard had 
imprisoned in the 
Tower of London, dis- 
appeared, and it was 
rumored that they 
were murdered. 

Twenty years later 
one of Richard’ s agents 
confessed that he had 
caused them to be 
strangled; and in 1674 
two skeletons corres- 
ponding in size to the 
little princes were 
found secretly buried 
in the Tower. 

The disappearance 
of these two young 
princes turned the 
great mass of Rich- 
ard’s subjects against 
him. For two years 
he maintained himself 
upon the throne, but 
he lived in uneasy 
fear, and his hand was 
always on his dagger 
when he rode abroad. 

An uprising headed by 
the Duke of Bucking- 
ham failed, and that 
leader also perished on 
'the scaffold. 

Then in 1485 Henry 
Tudor, Earl of Rich- 
mond, who as the last male representative of the 
Lancastrians had a claim to the throne, prepared an 
expedition in Franco which landed in the west of 
England and rallied supporters to him. Richard 
advanced to meet the invader at Bosworth Field. 
.Although a portion of his troops withdrew or went 
over directly to the enemy, Richard fought with 
terrific courage. Deserted, and surrounded by his 
enemies, he struggled on until he fell pierced with 
: wound upon wound. That same day the victorious 
Tudor was crowned Henry VII, with Richard’s 
battered crown, picked up from the battlefield. (See 
Edward^ Kings of England ; Henry, Kings of England. 
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With his famous sword raised In an attitude of consecration, Richard of 
the Lion Heart is here looking for the first time across the plain to the 
Hoi; Land, where he performed such prodigies of reckless valor. 


controlled for nearly 
20 years the destinies 
of France and raised 
her to the position of 
the foremost power in 
Europe. Haughty, 
stern, ruthless, im- 
placable, the great 
Cardinal is a figure 
that kindles the 
imagination and has 
been the theme of 
countless paintings, 
dramas, and romances. 
Even when sickly and 
wasted with disease, 
such was the force of 
his will and the 
maje.sty of his bearing 
that he over-awed all, 
including the king. 
He loved the privi- 
leges and 
power, liv 
state, and forcing even 
princes to yield him 
place. Not even the 
most powerful noble 
in the realm dared 
stand against 
Every whisper of plot 
or discontent was 
brought to him by 
scores of spies, as well 
as all that was said 
and done in every 
salon of Paris and in 
every court of Europe. 

Through the influ- 
ence of powerful 
friends Richelieu 
came a bishop at the 

His attention to the 


age of 21, and a cardinal at 37, 
affairs of a small bishopric, however, did not interfere 
with his watchful search for a larger field of endeavor. 
He was ambitious for political power and preference, 
and he did not disdain to fawn upon queen and 
courtier to gain his ends. 

His ambition was realized in 1624, when he became 
chief minister of France. From that time until hia 
. death he was so completely master of France that ho 
quite obscured the personality of the weak king, 
Louis XIII, whose chief claim to greatness lies in the 
fact that he kept his great minister in power regardless 
of personal dislike and court intrigues. 





The inflexi^tBsoUtion w th whichRi^ii^u carried out hia designs is well exemplified by his stubborn siege of La Rochelle, the 
chief stronghold of the Hugueriots. To take it, he had to cut off the town from aid by sea, by bniiding the great stone mole you see 
in the oicture, a mile long and guarded by a floating stockade. In spite of the desperate energy of their resistance and the aid of 
EnaUs^ troops, the peopldof LaRochelle had to capitulate after a year’s siege in which they were reduced to eating even the straps 
‘ of their sword belts. 

When Richelieu entered the royal service he aimed, France was, at the conclusion of peace in 1648, the 

as he once told Louis, “to employ all my efforts and foremost power in Europe. Especially she had added 

aU the authority which it might please you to give to her domains the territory Alsace, which later be' 
me, to ruin the Huguenot party, to lay low the pride came one of the “lost provinces,” restored to her by 
of the nobility, and to raise your renown among the World War of 1914-18. 

foreign nations to the point at which it ought to be.” Richelieu did not live to see the conclusion of the 
. What RieheUeu set out to do, he accomplished. Thirty Years’ War, but his work was ably carried on 
In 1628, after a year’s siege, he took from the by his follower, the wily Mazarih. The war had cost 
Huguenots the town of La Rochelle, their principal France immensely in men and money, and when 
fortress, This marked the end of their political Richelieu died he was the most hated man in the 
power, although they still retained freedom of worship country. Humiliated noble and tax-burdened peas- 
and civil rights, ant joined in bonfire celebrations of their release from 

To humble the nobles was a more difficult task, but the tyrannical minister, yet the French people now 
the ruins of many of the medieval castles throughout esteem him as one of the greatest of their rulers. 
France testify to the thoroughness with which Riche- “His fame,” says one writer, “is cherished because 
lieu carried out his work. All fortified places not he secured for France glory and power, and a foremost 
necessary to repel invasion he ordered to be disman- place among European nations.’’ 
tied or destroyed. He also appointed royal officers Richelieu also made himself an imperishable place 
to oversee the governors of the provinces and bring in the literary annals of France by fostering the great 

them under the control of the Icmg. writers of Ms. day, and by founding the French 

Aids Germaii Protestants Academy. ((See oiso GustaViis Adolphus, King of 

The opportunity to carry out his third design was Sweden; Huguenots; Louis, Kings of France.) 
furnished him by the religious and political wars of Richmond, Va. Almost any street in Richmond, 
Germany, (Se A Thirty Years’ War,) Although a capital of Virginia, recalls some ; colorful episode in 
staunch Catholic and a cardinal of the church, American Mstory. The. same street is likely also to 
Richelieu did not hesitate to aid the Protestants of bear witness to the city’s , rapid industriaf growth. 
Germany in their struggle against Spain and. the Situated at the head of navigation on the James 
emperor, at fimt by furnishing their ffily,: Gustavus River, 90 miles from the sea, Riclimond is the chief 
Adolphus of Sweden, with financial aid, and later by manufacturing city of Virginia and , a distributing 
engaging actively in the conflict. By this policy center for a large area of tire South. 
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So Bumerous are the momiments of Richmond’s 
storied past that they themselves tell the city’s his- 
tory. A large stone cross stands on the hill where 
Capt. John Smith claimed the land for England in 
1607. William Byrd Park, a lovely 300-acre recreation 
center, is named after Colonel Byrd, who selected the 
site for the city in 1733. In 1737 the city was settled 
by Maj. William Mayo, who named it for its similarity 
to Richmond on the Thames, in England. 

In 1779 Richmond became the capital of Virginia, 
The capitol building was erected (1785-92) from a 
plaster model, which Thomas Jefferson helped to de- 
sign, of the Maison Carree, a Roman temple in Nimes. 
This stately building was the scene, in 1807, of Aaron 
Burr’s trial for treason; in 1861-65 it housed the 
Confederate Congress. Under the dome of the capitol 
is Houdon’s statue of Washington. In St. John’s 
Church Patrick Henry cried to the Virginia Con- 
vention, “Give me liberty or give me death!’’ 

As the capital of the Confederacy, Richmond re- 
mained one of the chief objectives of the Union com- 
manders until Grant’s capture of its lines of supply 
compelled Lee to evacuate it, Apr. 3, 1865. To pre- 
vent great quantities of tobacco from falling into the 
hands of the Federal forces, the warehouses were fired, 
and nearly 1,000 buildings in the heart of the city 
were burned. In Hollywood Cemetery, Jefferson 
Davis and Presidents Monroe and Tyler are buried 
beside 18,000 Confederate dead. 

Blending the Past and the Present 

After the war the people of Richmond energetically 
rebuilt their city to fit into modern industrial Amer- 
ica, But they were careful to preserve the beauty and 
charm of a city which, like Rome, rises on seven hills 
over the countryside. And they were ever mindful of 
their rich tradition of history and culture. To ride 
today along Monument Avenue is to pass in review 
the statues of Virginia's most distinguished sons. 
Among the many museums are the Virginia Museum 
of Fine Art ; the Confederate Museum, a treasure house 
of Confederate relics; and the Confederate Memorial 
Institute (“Battle Abbey”), wliich contains many fine 
portraits of Southern heroes. The Old Stone House 
(built m 1686) is now a museum devoted to the 
memoi’y of Edgar Allan Poe. Still preserved are the 
homes of Jefferson Davis, Robert E. Lee, and Chief 
Justice Marshall. The University of Richmond, the 
Medical College of Virginia, and the Virginia Union 
University for Negroes make the city an educational 
center. 

“Tobacco Row,” spreading a fragrant scent from 
its factories, is the center of Richmond’s leading indus- 
try, the manufacture of cigarettes and other tobacco 
products. Among the other chief manufacturing es- 
: tablisliments of the city and its suburbs are paper 
mills, iron and steel works (the Tredegar Ironworks 
supplied cannon for the Confederacy), publishing and 
printing houses, and chemical factories turning out 
chiefly rayon and cellophane. Richmond is the reserve 
city for Federal Bank District No. 5. Since the com- 
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pletion of a deep-water terminal in 1940, the port of 
Richmond can accommodate commercial vessels of 
almost any size. Between the terminal and the ocean, 
the James River has been deepened and improved 
with cut-off canals. Population, 193,042. 

Riddles. “In at every window and every door 
crack, round and round the house and never a track.’’ 
Can you guess this riddle? Your grandmother at 
your age probably guessed it and her grandmother 
before her. These puzzling questions called riddles 
have always been popular; and the wind has always 
been a favorite subject. The Wolof natives of Senegal 
put it in this way: “Wliat flies forever and rests 
never?” The German riddle runs, “What can go in 
the face of the sun and leave no track? ” 

Riddles, like fables and folk stories, belong to all 
races and ages. Their guessing is an ancient game 
in which high prizes and heavy forfeits have been 
paid. The Bible has many of these old-time riddles. 
You will find them among the proverbs of Solomon, 
and in the fourteenth chapter of Judges there is a 
curious story of the riddle that Samson proposed to 
the Philistines. Among the ancient Greeks, also, 
the riddle was popular. It is found in the writings 
of their famous poets. Homer himself, legend .says, 
died of chagrin because of a riddle that he could not. 
guess. Among the well-known myths of Greece is 
the story of the Sphinx, a strange monster that 
crouched on a hill above the city of Thebes, waiting 
to kill men who passed by if they could not answer 
this riddle, which she put to them: “What is 
which has four feet in the morning, two at noon, 
three at night?” At last after many of his country- 
men had perished because they could not guess it, 
there came Oedipus, who answered, “Man. As a baby 
he creeps on hands and knees, in mid-life walks on 
two feet, in old age totters along with the aid of 
cane, or third leg.” An ancient Norse myth tells 
of a riddle contest where the daughter of 'Thor was 
the prize. In the Middle Ages riddles were used 
merely as a pleasant pastime. Some have come 
down to us in an old collection called 'Ainusing 
Questions ’. It is well that solutions also are given, 
for who could guess such a riddle as “What is that 
that never was or never will be?” — the answer 
which is, “A mouse’s nest in a cat’s ear.” 

Pun riddles are among the cleverest proposed today. 
“What is it that is black and white and red all over?” 
If “red” is spelled read it will give a clue, for the 
answer is "A newspaper.” 

The conundrum is first cousin to the riddle. It is 
founded on some odd resemblance between unlike 
things or their names. “What land of fruit does the 
electric plant bear? ’’—the answer being “currents,” 
Or, “When is a door not a door?”— to which you 
reply, “When it is ajar” (o iqr). 

Riga fye'ga), Latvia. Founded by German mer- 
chants of the Hanseatic League in the Middle Ages 
(1158), this city at the head of the Gulf of Riga— 
an arm of the Baltic— still has the air of a medieval 


107 




German city, with its high warehouses, spacious 
granaries and cellars, flanking narrow winding streets. 
In contrast, the suburbs are quite modern, with their 
wide boulevards and parks, apartment houses, and 
eafds. Life in Riga is active, although the city has lost 
much of its former bustling prosperity. Many of its 
plants and factories were destroyed in the first World 
War, and some were never rebuilt. Before the Rus- 
sian Revolution of 1917, Riga was the trade link be- 
tween Germany and the rich basins of the Dnieper and 
the Volga, with which it is connected by a system of 
inland canals. During Latvia’s short period of inde- 
pendence between 1918 and 1940, Riga was its capital. 
In 1940, however, the country was incorporated into 
the Union of Soviet Socialist Republics. 

The harbor is not well protected, and is closed 
by ice in winter. The exports are largely timber, 
flax, meats, and dairy products; the manufactures 
are wood-pulp, cellulose products, paints, and tex- 
tiles. Besides the I,atvian University, there are 
technical schools, an academy of fine arts, and one 
of music. The population, made up chiefly of Letts, 
Russians, Jews, and Germans, is about 380,000. 
Riley, James Whitcomb (1849-1916). This Amer- 
ican poet who wrote of childhood with such tender 
pathos and humor was like Robert Louis Stevenson 
in having the vivid memory of his own earliest years 
that enabled him to interpret the impressions, feelings, 
and whimsical fancies of children. When he was 
over 40 years old he collected in ‘A Child World' 
those of his poems which described the simple 
pleasures of his boyhood life in Greenfield, Ind., 
where he was bom. And in that region of cornfields, 
meadows, woodlands, and orchards, there were many 
people who remembered the sturdy, flaxen-haired 
little boy with wide-open blue eyes who had been 
known affectionately as “Buddy” Riley. An active, 
daring, exploring little fellow, first to venture into 
“the old swimmin’ hole” which he celebrated in 
verse, he was a leader in boyish sports. And because 
of his odd notions, gift of mimicry, and friendliness 
With babies, grandmother’s hired men, and dogs, he 
was a welcome guest in farmhouses. But nobody, 
not even “Buddy” himself, dreamed that he was 
taking notes, when he listened to the pithy talk of 
older people in that racy “Hoosier” dialect of the 
pioneer days of the Middle West. 

When Riley’s village schooldays were done it was 
intended that he should study law in his father’s 
office,, but the adventurous youth ran away with a 
traveling patent medicine and concert troupe. He 
soon abandoned that shabby business to support 
himself by honest sign-painting; buj; by having to 
write “catchy ” songs and to act in farcical little plays 
to hold the street crowds for the medicine peddler, 
he; discovered his literary and histrionic talents. At 
20 a poem contributed to a local paper brought him 


The bCst of his verse was admirable. As unerringly 
and lovingly as Burns in the Scottish lowlands, the 
“Hoosier poet” had caught the idiom of his own 
people and given to it a universality of experience 
and feeling. Riley was not limited to dialect, for he 
wrote in exacting forms of English verse with imagina- 
tion, melody, and finished art; but he ranks with 
Bret Harte and a few other gifted Americans who 
created a distinctly native literature. He gave 
expression to an interesting and typical local condition 
of society that has now passed away. Dramatic 
abilities that would have won success on the stage 
he used in public readings from his own work, 
making them more widely known and admired. 

Up to old age he kept the flaxen hair, wondering 
blue eyes, and ingenuous look of boyhood; and when 
he read about “Little Orphant Annie” or “The 
Raggedy Man,” the “Buddy” Riley he used to be 
came back to his face and voice, and won all hearts. 
A people’s poet, of genuine gifts and appealing per- 
sonality, Riley became the literary idol of Indiana. 
In his later years the school children of the state 
capital celebrated his birthday by marching in 
procession and leaving flowers at his home. 

Riley's poems, complete in six volumes, were published in 
1913. His best known books are ‘The Old Swimmin’ Hole’ 
(1883); ‘Afterwhiles’ (1887); ‘Pipes o’ Pan nt Zekesbury' 
(1888); ‘Old-Fashioned Roses’ (1888) ; ‘Rhymes of Child- 
hood’ (1890); ‘Green Fields and Running Brooks’ (1892); 
‘Annazindy’ (1894); ‘A Child World’ (1896); ‘Rubaiyat of 
Doc Sifers’ (1897); ‘Home Folks’ (1900); ‘An Old Sweetheart 
of Mine’ (1902); ‘Out to Old Aunt Mary’s’ (1904). 

Rio DE JANEIRO (re'B da Shd-na'rd), Brazil. In ) 
all the world there is perhaps no more picturesque and 
charmingly located port than Rio de Janeiro, the 
capital of Brazil and the second greatest city of South 
America. Steaming into its harbor, you see a gigantic 
cone of rock — the celebrated “Sugar Loaf” {Pao 
d’Assucar ) — which guards the entrance on the left, 
and you gaze with interest at the odd aerial trolley 
which carries passengers thither in cars swinging high 
in the air. On the right, hardly less impressive, is the 
frowning mass of rock called Pico. Passing these 
you come suddenly into the pear-shaped bay, studded 
with lovely islands and surrounded by a wall of 
mountains of fantastic shape, most of them covered 
with tropical vegetation. All the navies of the world 
could ride at anchor in this huge bay. Curving 
around its western shore, on a long but narrow strip 
of land between the blue waters and the overhanging 
hills, lies Rio (as it is familiarly called), a radiant city 
of white spires and domes. 

Leaving the steamer at the dock, you find yourself 
facing a stately thoroughfare with rows of royal palms 
and walks of fanciful mosaic designs, lined with great 
buildings of solid construction and modern architec- 
ture. Later you will motor to the end of this avenue, 
niarked by the wonderful palace named after Presi- 


jnto newspaper work. Writing under the name of dent Monroe of the United States, and there turn 
“Benjamin F. Johnson, of Boone,” he won a delighted into the Beira-Mar' a famous boulevard which follows 
, and growing audience for his dialect verse. 


the line of the bay for many miles. The many parka 
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are brilliant with tropical flowers which in more tem- 
perate climates are raised in hothouses. Palms wave 
their branches 150 feet above the ground, and tall 
bamboos interlock their feathery arms over the walks 
and shield pedestrians from the heat of the sun. 
Especially interesting are the Botanical Garden, where 
flowers from all parts of the world are cultivated, and 
the "Hunchback,” or Corcovado, a hill whose summit 
you will ascend to enjoy the magnificent view. 

This new Rio has arisen as if by enchantment from 
the old-fashioned city which visitors knew years ago. 
Since 1903 it has been largely rebuilt, at enormous 
expense. Sanitary reforms have transformed it from 
a port dreaded by seafarers, because of the prevalence 
of yellow fever, to one of the most healthful of tropical 
cities. The harbor, naturally one of the finest in. the 
world, was dredged to make a broad shipping channel 
along the face of the new great stone quay, deep 
enough for the largest steamers. Hundreds of build- 
ings were torn down in the business section at the 
s eme time to widen the streets. 

The city derives its chief importance from com- 
merce. Coffee is the principal export, and imports con- 
sist chiefly of food and manufactured articles. The 
most important industries are flour and textile mills. 

According to Portuguese writers, the name Rio de 
Janeiro ("River of January”) was given to the bay 
by a Portuguese captain who entered it in January 
1602, and thought it to be the mouth of a large river. 
Population, about 1,800,000, 

Rio grande ( rS'o gran ' da ). Rising in the snows of 
the Rocky Mountains, and forming for hundreds of 
miles the border line between the United States and 
Mexico in its lower course, the Rio Grande is a stream 
of singular interest, both because of its geographic 
position and because of the colorful and contrasting 
phases it presents in its 1,800-mile course from south- 
western Colorado to the Gulf. 

It has often been the cause of international dispute 
since it was designated as part of the boundary line 
at the close of the Mexican War. Its shifting current 
and the diverting of water from its lower course for 
irrigation projects nearer the headwaters have caused 
frequent contention. Trouble has also arisen because 
of the fact that for months in the year it shrinks to 
such small proportions that in many places it can be 
forded on foot or horseback, and smugglers and 
bandits find no difficulty in crossing from one coun- 
try to the other. United States troops, stationed at 
Port Bliss, El Paso, and other border towns, keep a 
constant outlook for offenders, and the “line riders,” 
mounted custom inspectorSj watch the trails and 
passes in wild stretches of country. 

The Rio Grande^ — ^the “big river,” as its Spanish 
: name means — exerts a powerful influence on the land 
it passes through. In some places it has made rich 
alluvial valleys; in others it plunges through pictur- 
esque rock-bound canyons, leaving the land on either 
side a desert. Where thp yellow turbulent Pecos, its 
main tributary, pours into it near the town of Del Rio, 
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there is a canyon hundreds of feet deep worn in the 
solid rock. For a large part of its journey along the 
border it pushes through yielding yellow sand, twist- 
ing and doubling on itself. Like the Mississippi in 
its lower reaches, the Rio Grande is constantly chang- 
ing its course by wearing off an angle of land on one 
side of the river, and depositing the soil on the other 
side, or by cutting through a small neck of land, leav- 
ing a little half-moon of a lake as the only indication 
of its former course. But the boundary line, accord- 
ing to treaty, still remains at the center of the shifting 
current, and any land that the river in its vagaries 
deposits on its northern shore is under the jurisdiction 
of the United States, and additions to the southern 
shore line belong to Mexico. 

The greater part of the Rio Grande basin lies in 
an arid region, and its waters were being used by the : 
Indians for irrigation when the earliest explorers 
visited the country. The river overflows if heavy 
rains come when it is filled with melted snow from 
its mountain sources, and great dams have been built 
to conserve these flood waters for the dry seasons. 
Elephant Butte Dam, 120 miles above El Paso, Tex., 
is one of the largest irrigation reservoirs in the 
world. Enough water is stored to irrigate 4,000 
square miles of land or to cover 2,500,000 acres a foot 
deep. Another project, organized by the state of 
New Mexico and the Federal government, is the 
El Vado Reservoir on the Rio Chama, a tributary of 
the Rio Grande above Albuquerque. 

The United States and Mexico agreed, by a treaty 
ratified Nov. 10, 1933, to straighten the Rio Grande 
where it forms the border between the two countries. 
The project included the construction of a flood- 
retention dam and reservoir at Caballo, N- M. This 
improvement would help to eliminate annual floods. 
Rivers and Inland Waterways. The tremen- 
dous importance of rivers to man is seen in the 
great agricultural populations which their valleys and 
flood plains support, and in the numberless cities 
that have grown up on their banks to take advantage 
of the transportation and water power which they 
offer. Their importance in nature is no less con- 
spicuous. They drain the land of its surplus water 
and with it they carry to the sea billions of tons of 
rock and mud and minerals. They are more impor- 
tant than all other agents in shaping land surfaces. 
They cut up high plateaus, creating magnificent 
“rugged mountains; and in the course of ages they 
drop these mountains, bit by bit, into the sea. Aided 
by weathering, every river system is engaged in the 
task of carrying to the sea all the land of its basin 
which is above sea level; but few if any rivers actually 
reach that goal,' for the river itself passes through 
a cycle of evolution, from youth to_ old age. As it 
gradually cuts flown its steep slope, it changes from 
a rapid stream in a narrow valley to a wide sluggish 
one with little erosive power; and it may take as long 
to wear away the last few feet above sea level as all 
the other thousands of feet. 
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Deltas and Flood Plains 


THE DESIGN FOR PAISLEY SHAWLS 


RIVER WHICH SET 


In the vale of Kashmir 
(Cashmere) in the north- 
ernmost part of India 
winds the Jehlam River! 
as we see here. Its beauti- 
ful curves suggested to the 
weavers of Kashmir the 
graceful loop design used 
in Paisley shawls. The 
river flows by Srinagar, 
the capital of Kashmir, and 
past the 1, 000-foothill atthe 
right, called the Throne of 
Solomon. On this hill ia 
the temple made famous 
by Thomas Moore in his 
poem ‘Lalla Rookh’. The 
Jehlam is a tyuicai “mean- 
dering river," so called 
from the river Meander, 
now called the Menderes, 
in Asia Minor. About 25 
miles below Srinagar the 
Jehlam expands and forms 
the Wular lake and marsh. 
The Kashmir Valley is a 
noted health resort. 


The bed of a stream is the surface upon which it in Asia Minor), laying down most of the burden 
flows, and its iaiiits are the sides which hold it in which it gathered in the mountains. As the flowing 
bounds. A river system includes a main stream and its river unites with the standing water of the sea, even 
braneheSj or the tributaries which flow into it. A riper the finest mud sinks to the bottom, and a plain is 
basin is the territory drained by the river and all its built up called a “delta,” from its resemblance to 
tributaries. A divide, or watershed, is the high land the Greek letter A. At times of heavy rains, or in the 
between two rivers which causes the ground water spring when the snow melts rapidly, the shallow 
to 'flow toward both streams. Where a river enters 'channel in the lower course of a river is unable to 
the ocean on a sunken coast line, the sea backs up contain all its water, which then spreads over the 
into the mouth and it becomes a "drowned” river; a suiTounding country like a vast sheet. When the 
V-shaped bay, called an estuary, is thus formed, water subsides it leaves a thin layer of sediment 
Many important harbors are large estuaries. behind, which in time builds up a broad flat “flood 
We commonly speak of only one “source” of a plain,” lilce that along the Nile and the Mississippi,, 
river; but a well-developed river System has as many where the soil is extremely fertile. liigh levees, are 
sources as a tree has branches, all of which ultimately often built along such rivers to protect the surround- 
reach the trunlc that empties into the sea. The water ing country; but such control cannot be permanently 
of rivers, furnished by rain and snow, comes at first successful, for the sediment of the river raises its bed 
from the sea by evaporation, or in less degree from above the surrounding country, and in time the water 
la%8 and other rivers. When rain falls on an uneven overflows the levees. The Yellow River in China, 
slope it is. gathered into many little rills which follow called “China’s sorrow,” is thus constantly changing 
the dcpressions in the surface, and immediately gorge its channel. 

making begins. Much rain, especially upon level Such is the typical river, of which there are many 
ground, soaks into the soil, but later seeps into the variations. Where the movement of the land is down- 
rivers which have cut their channels deep enough, or ward there are no deltas, but drowned river valleys, 
cOmes up to feed streams in the form of springs, as in northeastern America. Floods cannot occur on 
Those rivers which do not have access to ground rivers lilce the St. Lawrence, which have their flow 
water have usually only an intermittent flow, unless equalized by lakes. In arid countries many rivers do 
their sources are in snow or ice flelds or lakes. not empty into the ocean, but end in deserts where 

A Rushing Start and a Placid Finish they sink into the ground or evaporate. 

> At its source in the mountains the bed of astream In the history of America, the rivers have played 
;iS: steep and; the swift river tears away: everything an important part. The streams were the gateways 
that is in its path,_ causing rapids where it rushes over that allowed the early explorers and the colonists to 
arooky bed, or high waterfalls when it tumbles over penetrate the continent, for on land they were con- 
cliffs. As the river leaves the mountains, however, fronted by thick and almost trackless forests. Thou- 
thc gentler slope of the land makes it less rapid and sands of hunters entered the interior by the rivers 
gives it power to carry only small stones, gravel, and and lakes to obtain furs. 

mud. Near the ocean the slope of the bed diminishes In colonial days the rivers served a double pur- 
still more, and the valley becomes a wide plain in pose, enriching the soil for the farmer and providing 
whiph the tiver swings to right and left in great curves a means of transporting his products to points from 
or “meanders” (so called from the river of that name wdiich they could bo shipped to Europe, thereby 
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Rivers in American History 


saving the heavy expense of overland freighting. 
When small mills began to take the place of the home 
in manufacturing, the rivers and streams took on 
another important economic aspect, becoming the 
sources of power for the factories, These waterways 
also affected social conditions, for they made com- 
munication easier, and settlements naturally grew up 
about shipping and manufacturing points. 

The completion of the Erie Canal aided the growth 
of the West in days before the railroads were built. 
During the early years of the I’ailroads, waterways 
Tost their importance, but recently the cheapness of 
water transportation has caused renewed interest. 

Great American Waterways 

Perhaps the most important inland waterway in 
North America today is the Great Lakes-St . Lawrence 
system, including the canals at Sault Sainte Marie 
(one on the Canadian and two on the American side 
of the St. Mary River) and the Welland Canal. This 
system, jointly developed by the United States and 
Canada, may some day be deepened until great ocean 
liners can come all the way up the Great Lakes to 
Chicago and Duluth. (See Canals; Great Lakes; Sault 
Sainte Marie; Welland Canal.) 

A second great development is the Mississippi 
River system. A six-foot channel is complete in the 
Mississippi from Minneapolis to St. Louis and, in 
the Missouri, from Sioux City to the Missouri- 


roads and streets 


Mississippi junction. A nine-foot channel runs from 
Pittsburgh down the Ohio to the Missis.sippi and on 
down to New Orleans. 

^ The Great Lakes-St, Law'rence system and the Mis- 
sissippi system are connected through the Illinois 
Waterway system. This leads from Lake Michigan 
through the Chicap River, the Chicago Drainage 
Canal, the Des Plaines River, and the Illinois River 
to the Mississippi River near Alton. This waterway 
was completed in 1933 by cooperation of the Federal 
government and the state of Illinois. 

Waterways Along the Coasts 

Also counted as inland waterways are the coastal 
bays and canals along which small boats can pass 
through protected waters from Boston to Florida by 
way of the Cape Cod Canal, the Chesapeake and Dela- 
ware Canal, the Chesapeake and Albemarle Canal, and 
the Dismal Swamp Canal. A similar intracoastal sys- 
tem follows the Gulf coast from Apalachicola, Fla., 
to Corpus Christi, Tex. The two may some day be 
connected by a canal through Florida. 

Of the 25,000 miles of river classed as navigable and 
therefore under federal control, about 4,000 are now 
actually usable. Plans call for an expansion to about 
9,000 miles. Along these waterways barges, steam- 
boats, and even small passenger vessels can travel. 
(See also. Floods; Physiography; Valley; and articles 
on important rivers.) 


GOOD ROADS and CIVILIZATION 

Close Relation between Highways and Human Progress — The Paved Streets of Babylon, 
and the Magnificent Roads that Led to Rome- — Indian Trails and Turnpikes— 
How the Automobiles Help— Streets and Street Paving 

R oads and streets. Roads have been called farthest west, and even penetrating England. Many 
‘ a symbol by which the progress of a community of them still remain as great monuments to the energy 
can be measured. If people have no roads, they are and skill of their builders, forming the foundation of 
savages; and if their roads are poor and little used, modern roads and in some instances constituting 
it is a sign that their civilization is stagnant. For the road surface now used. 

‘‘if there is any motion in society, the road, which is In the Middle Ages the magnificent Roman roads 
the symbol of motion, will indicate the fact.” With- were allowed to decay, and for over a thousand years 
out them commerce is impossible, and large cities none were built to take their place. The medieval 
cannot exist; communities are isolated, and inter- traveler had to force his way through deep and mi:pr 
change of ideas cannot take place. Roads are, indeed, lanes at a pace of two or three miles an hour, in 
not only the sign of civilization — they are one of the constant fear of being stuck fast in some quagmire 
chief means for its advancement. or overturned. Even in the time of Queen Elizabeth 

The importance of roads to the welfare of nations the only safe means of travel was by horseback or on 
was not unknown to the ancients. The city of Baby- foot. When stage-coaches were finally introduced 
Ion was paved as early as 2000 b.g., and Herodotus (about 1669) Macaiday tells us that “it happened 
speaks of a magnificent Egyptian road wWch was built almost every day that coaches were stuck fast, i until 
to assist in the construction of the Great Pyraimd. a team of cattle could be procured from some neigh- 
The Peruvians, Chinese, and Carthaginians were also , boring farm, to tug them out of the slough.^’ As late : 
great road builders; but beyond ciuestion the greatest as 1770 Arthur Young complained of a Lancashire 
road builders of the ancient world were the Romans, road that its ruts actually measured four feet deep, 
whose stone-'payed highways are the most solid and a thousand to one , break their hecks or their 
structures in the way of roads found in any ..age. limbs by overthrowings or breakings^ down; The 
“All roads lead to Rome” was then literally true, for only mending it receives is tumbling in some loose 
that city was the center of a network of wonderful .stones, which, serves no purpose than jolting the 
highways reaching from the remote east to the carriage in, a : most, intolerable manner, bmall 








The Old National Turnpike 


wonder that many people hved and died without Road-building remained a Pu^ly local and usuaUy 
traveling 20 miles from their place of birthl private affair m America until 1806, when Congress 

In America Indian trails Were for a long time the began the famous National Pike or Cumberland Road 

only means of travel except by water. As the to furmsh better communication between the East 

population pushed inland these trails were generally and West. At a cost of $7,000,000 a great highway 

widened into roads for the use of wagons, but they 800 miles in length was gradually constructed from 

1. ^ ^ p*.INO^ MACH INI 

at another we were ,nuch paving can be done by a gang of men in a day as was possible 

crushing our heads before the machine at IheTeft was invented. The apron on the "paver” is lowered the aUtOmODlle tO 
oiTolnQi- tVin nnnf to receive a batch of cement, sand, and crushed Stone from the "batcher" truck oivo tVio nnvt. oroof. 
against the root. Ruing, the apron pours the batch into a mixer, to be mixed with “®*’' 6'^®*'' 

Now one side was water to make concrete. A backet on the swinging monorail arm spreads the impetus tO the 
, . . concrete; it is leveled by men with, shovels, and finished by another machine. ^ i j 

deep m the mire, cause of good roads, 

and we were holding on to the other. The very slight- There were almost 3,000,000 miles of highway in 
est of the jolts with which the ponderous carriage the United States in 1900, but only a few hundred 
fell from log to log was enough, it seemed, to dis- miles were surfaced, and these were mostly in large 
locate all the bones in the human body.” communities. It was said the country never would 

As trade increased, better roads were demanded, have many automobiles, because there were such few 
and privately owned toll-roads, or turnpikes, were roads fit to run on. The early motor tourist adven- 
built. The name “turnpike” came from the road be- turous enough to try to cross the continent met mean- 
tween Philadelphia and Lancaster, on which long dering old trails which, owing to years of disuse, were 
poles armed with sharp spikes stopped the traveler at practically impassable. Time had all but blotted out 
toll stations. The poles were turned aside , after pay- the historic highways over which moved the commerce 
meiit, hence, tum-jdke. These were the first improved of the great West before the coming of the transoon- 
roads in Amerioa. tinental railroads. Panning communities were indif- 

These private toll-roads were not popular, but they ferent or even hostile to road-building and its expenses, 
increased very rapidly. Before the beginning of the But with the advent of the automobile, the motor 
19th century England had 30,000 miles of them, and truck as well as the pleasure car, city and country 
after their introduction into America in 1790 the alike awoke to the importance of good roads. Today 
people inveBted in the stock of the turnpike companies the country is interlaced with a system of fine higli- 
a suDq almost equal to the country’s debt at the close ways, some of which follow the routes of the old his- 
of the Revolution. Since timber was plentiful in toric roads. ' The modern Old Trails Road, for exam- 
America, plank and corduroy roads were those most pie, includes the Cumberland Road in the east and 
often built. Little improvement was effected in road- uses part of the Santa Fe Trail to the southwest, 
building until the 19th century, when two skilled And U. S. Highway 1, which runs from the Maine bor- 
pigincers, Thomas Telford and John L. MacAdam, der to the tip of Florida, includes portions of the old 
introduced scientific road-building in England. The Boston Post Road and the King's Highway, 
latter’s name is commemorated in our macadamized Pioneers among the noted roads of today were the 
roads, which, as Dickens said, have benefited “our Dixie Highway from Chicago to Florida and the Lin- 

ehops, our horses’ legs, our boots, and our hearts.” coin Highway, 3,270 miles long, between New York 
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Such roadsi Such roads! In dry weather you were choked with dust, and after a heavy rain the mud was so deep that, likely as 
not, your car would get stuck and you would have to pay a farmer to bring his team and pull you out. And think of the poor farm 
horses straining up hill and down dale with a heavy load that just had to be got to town, no matter how bad the roads werel This is 
the way most of our country roads looked a generation ago. But along came the automobile, and then— 


Just look at the change! It*s the same old road, as tnfck” caii^dLh^a^l^ng^ Xso^or^lo miles al hour 

out, and a concrete pavement has been Is no Snger weeks at a time. It used to take him perhaps an 

In all sorts of weatherman the^ye«,rou^<^Jhe£^^^^^^ 







Federal-Aid Highways 


Hare we see how machinery speeds the paving of a concrete highway. Trucks hrlng cement, sand, and gravel, mixed m the right 
proportions, to the huge mixer; on the nearer side, the mixer pours out concrete. A finishing machine, which runs on the raii- 
like side forms, compacts the concrete; the surface is smoothed by hand tamping. Expansion joints are left at intervals, and 
are filled with bituminous material; the man kneeling over a spirit level is checking the work across such a joint. 

and San Francisco. The Lincoln Highway was the first 200,000 miles of highways throughout the country 
road to be marked from coast to coast. Many roads and to pay half the construction cost from federal 
are noted for the beautiful scenery along their routes funds. State highway commissions cooperated in 
or for the engineering difficulties that were overcome selecting routes. Thus the interests of both interstate 
in building them. Among the latter is the Columbia travel and local use were protected. These roads are 
Highway along the Columbia River in Oregon. It is known as Federal or United States highways; the east- 
paralleled on the Washington bank of the river by the west ones are known by even numbers and the north- 
Evergreen Highway. Another remarkable engineering south ones by odd numbers. They are constructed by 
feat is the Pikes Peak Highway, up the north side of the states, following plans approved by the Public 
the mountain. Roads Administration in the Federal Works Agency, 

One of the country’s finest modern roads is the The states also build many roads with funds ob- 
magnificent Pacific Highway, which runs from Van- tained by gasoline taxes or by issuing bonds which are 
oouver, B.C., to the Mexican border beyond San paid off with gasoline taxes and license fees. And they 
Diego, Calif. A continuation of this road in Mexico aid counties and cities with their road building, 
wfll ultimately connect with the Pan-American High- The network of through roads consists of more than 
way, a still more ambitious project. It is planned to 200,000 miles of federal-aid highways and about as 
run from Alaska to the southern tip of South America, many more miles in state systems. In l934 thc 
passing Santiago, Chile, and Buenos Aires, Argentina. Hayden-Cartwright Act directed that at least onc- 
A section of the Pan-American Highway between fourth of federal road appropriations be used for 
Laredo, Tex. j and Mexico City was opened in 1936. secondary “farm to market” roads, a measure which 
The United States has aided Central American con- the National Industrial Recovery Act had authorized 
struction on this road, especially in bridge building, in 1933. In 1935 a restriction limiting federal aid to 
with grants of money and engineers. S15,000 a mile was removed, and the use of federal 

Federal, State, and Local Roads money for roads within cities was authorized. 

: I Croat activity, among the states in road buildmg re- Extent of the Road and Street Problem 

suited frpm the Federal Road Act, or Tice Law, of In spite of the extensive road-building programs of 
1916, which provided about 175,000,000 for building the Federal and local governments in the past decades, 
roads outside cities. This sum was to be apportioned much still remains to be done. The United States 
among states which contributed amounts equal to the has more than 3,000,000 miles of roads of all types, 
federal funds they received. An act passed in 1921 A nation-wide survey of roads and traffic needs was 
authorized the secretary of agriculture to lay out some begun with federal aid, under the Ilayden-Cartwright 
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Concrete and Macadam Roads 


HOW A ROMAN ROAD COMPARES WITH A MODERN HIGHWAY 


Good roads have been common only twice in history — in the days of Soman power, and today. The Romans built elaborate road 
beds with stone, gravel, lime, and hand power; we build simpler beds with concrete and machines. The Romans provided fresh 
horses at post or relay stations; we provide gasoline stations. Note also that the Romans, like modern builders, understood the 
need for crowned surfaces and good drainage to side ditches, and how foot travelers used the shoulders and curbs of the road. 


Concrete apparently was first used for paving in Scotland 
about 1865. American road builders have used it since 1900. 
For heavy-duty pavement it is divided into slabs from 30 to 
60 feet long. The slabs are separated by spaces, or “joints,” 
filled with bituminous material; the joints permit expansion 
and contraction as the temperature changes. A mesh of steel 
rods imbedded in the concrete, and dowels, or short steel 
rods, placed across the joints, hold the pavement together 
if it should crack. 

Macadam is a term for pavement made of broken stone, 
small enough to pass through a screen with meshes 3J4 
inches square. This stone is mixed with finer stones and 
gravel, and packed by a steam roller into a bed from 6 to 12 
inches thick. The success of MaoAdam’a road laid in London 
in 1817 made this pavement extremely popular; but it did 
not stand up under automobile traffic because the tires sucked 
the fine dust from between the larger stones. This difficulty 
is overcome today by using a bituminous ! material as a 
binder; such pavement is oailed ’bituminous macadam, 

AsphaU was first used in the United States in 1867 to pave 
Pennsylvania Avenue in Washington, D, 0. Its use increased 
rapidly. Asphalt may be laid over roiled sand or gravel, but 


Act, to determine the accurate mileage for each type. 
Only slightly more than one-sixth of these roads have 
good paving. Many of the paved roads need enlarg- 
ing, better bridges, wider curves, and grade separa- 
tions to speed traffic and increase safety. And there 
is the additional problem of improving some 2,000,000 
miles of earth road. Improvement and extension of 
city streets present another problem, which is often 
complicated by the high cost of the land. 

Different Types of Pavement 
Engineers use a variety of pavements in modern 
roads and streets. Their choice of materials is based 
on such considerations as the volume of traffic ex- 
pected, clunatic conditions, and cost. Cost is the 
most important, because of the vast mileage of roads 
and streets still needing improvement. By using the 
least expensive pavement which will be satisfactory, 
more mileage can be obtained from any appropriation. 







ROADS THAT WERE FAMO 

Eastern and Middle Western 

Albany-New York Highway, or Albany Post Road. Road 

: along the oast bank of the Hudson River between New 
York City, Kingabridge on Spuyton DuyvU Creek, and 
Albany; blazed in 1667. 

Boston Post Road. A road from Now York City via Kmgs- 
bridge and Williamsbridge to Eaatehester, New Ro- 
chelle, and New Haven, Conn. Thence the Upper, or 
Western, Road ran through Wallingford, Durham, and 
Middletown; along the Connecticut River (west bank) 
to Hartford and Springfield, Mass.; and by the Indian 
Trail through Worcester, Sudbury, and Waltham to 
Boston. The first postxider took this route in 1673. 
The Middle Road diverged at Hartford, to Dedham, 
Mass., and Boston. The Lower, or Shore, Road ran 
from New Haven through Saybrook and New London to 
Narraganaett Bay. From there one branch ran west of 
the bay to Providence; the other used ferries to James- 
town and Newport, R. I., and followed the east shore of 
the bay to Providence. From Providence the Pequot 
Trair was followed via Attleboro, Mass., Wrentham, 
and Dedham to Boston. 

After 1700 the local authorities did some clearing and 
built some bridges on these routes. 

Cumberland Road, or National Pike. A leading factor in 
settling the Middle West. Ran from Maryland to Ohio, 
Indiana, and Illinois. 

The route was partially surveyed by George WasMng- 
ton; Albert Gallatin urged oonstruotion, and the act 
which made Ohio a state in 1802 sot aside one-twentieth 
of publio-land-sale revenue for the road. Congress 
authorized construction in 1806, starting at Cumber- 
land, Md,, the end of the Chesapeake and Ohio canal. 
The road ran via Uniontown and Washington, Pa.; 
reached Wheeling in 1816; Columbus, Ohio, via Zanes- 
ville, in 1833; and reached Vandalia, 111., via Riohmond, 
Indianapolis, and Terre Ha-ute, Ind., in 1862. The road 
never reached Sk Louis, the intended terminal, because 
public interest shifted to railroads. 

Except at the west end beyond Indianapolis, the road 
had stone bridges and macadam pavement 30 feet 
wide. National expenditure on it was about $6,789,000. 

King’s Highway, or King's Way. A road between New 
York and Philadelphia, along a track first used in 1677, 
via Newark, Elizabeth, New Brunswick, and Trenton, 
N. J., and Bristol, Pa. The first through stage ran in 
1756; the first bridge was built from Morrisville, Pa., to 
Trenton, N. X, in 1806. When high water made ferrying 
difficult over the Delaware at Trenton and over the 
Raritan at New Brunswick, many travelers took a 
route between Camden, Perth Amboy, and Now York. 

Lancaster Turnpike, An important road, 62}^ miles long, 
from Philadelphia to Lancaster, Pa. ; beginning of the 
Pennsylvania route via the Susquehanna, Juniata, and 
Gonemaugh rivers to Pittsburgh. Built by a company 
incorporated in 1792, along an old Indian trail; which 
had been called the Great Conestoga Road since 1714. 
In its final developiment it; had stone bridges and 
macadam pavement 24 feet wide. , 


Block, Brick, and “Cotton” Roads 


US IN AMERICAN HISTORY 

Little River Turnpike. The first American turnpike; es- 
tablished by Virginia in 1785 on existing roads to run 
from Alexandria to Snicker’s or Snigger’s Gap (Blue- 
mount) in the Blue Ridge Mountains. 

Michigan Road. The first good route between the Ohio 
River and Lake Michigan; it ran from St. Joseph, Mioh., 
through South Bend, Logansport, Indianapolis, and Co- 
lumbus, to Madison, Ind. Land for it was ceded by the 
Potawatomi Indians in 1826; mono.y from sale of land 
along the route was given Indiana for construction. . 

Natchez Trace. A route linking Natchez and the Middle 
Tennessee country, of great importance in the late 18th 
and the early 10th centuries. Beginning as a series of 
Indian trails, it was developed as a post and military 
road after the signing of treaties with the Chiokashaw 
and Choctaw Indians in 1801. In 1806 Congress 
appropriated $6,000 to improve and shorten it. Fron- 
tiersmen returning home after floating their produce 
down to New Orleans used it extensively. Never more 
than a wilderness wagon road, it lost its importance 
with the coming of the steamboat. 

Wilderness Road (first called “Boone’s Trace”). A trail, 
later a road, from the Watauga settlements in north- 
eastern Tennessee and North Carolina to Kentucky. 
The route crossed the Holston, Clineh, and Powell riv- 
ers, traversed the Cumberland Gap, and followed the 
Indian “Warrior’s Path” to the present Manchester, 
Ky.; then followed a buffalo trace to the Kentucky 
River near Boonesborough. An extension ran to Lexing- 
ton, with branches to Louisville and to Harrodsburg. 
The route was blazed by Daniel Boone in 1775. In 1795 
and later, the Kentucky legislature provided for a 
wagon road, ferries, and other improvements. 

Western 

California Trail. A route which varied according to avail- 
able water supply. One of the most used tracks was 
from Salt Lake along the Humboldt River to the present 
Reno, Nev.; then from Truckeo, Calif., across the 
Sierras and along the Sacramento River to the coast. 

El Gamine Real (“The King’s Road”) . A track which de- 
veloped informally to connect missions and settlements 
in California. It pas.sed through the sites of San Diego, 
San Juan Capistrano, Santa Ana, Whittier, Los 
Angeles, Universal City, Oxnard, Santa Barbara, Los 
Alamos, San Luis Obispo, Paso Robles, Soledad, San 
Carlos (Carmel), Monterey, and San Josd. The main 
trace ended in San Francisoo. 

Overland Trail. A route first traversed by the fur trader 
W. H. Ashley in 1824-25, and popularized when the 
Overland stages began to use it in 1862, because of 
Indian troubles along the Oregon Trail. It followed the 
South Platte, and that river’s North Fork through the 
present Fort Collins, Colo., to Laramie, Wyo.; then it 
crossed southern Wyoming to the Green River. Trav- 
elers then turned up the Green to the Oregon Trail, or 
went west by the site of Fort Bridger to the California 
Trail, which they picked up near Great Salt Lake. 

The Oregon Trail and the Santa Fe Trail are deseribed 
in the article Far West. 


a oonorete^Ease is preferable. The asphalt top gives a Modern, stone pavements are made of granite block, some- 

sraopth-riding street, deadens glare, and reduoea noise, times called Belgian block, laid on a concrete foundation. 

Wood ftZoofcs, sawed from logs, were widely used in the 19th When well laid, such pavements are extremely durable, 

century because they were cheap; but they split or rotted Brick, laid on cohoroto or rolled sand or gravel, gives 
qinoMy*. ’I'oday, rectan^lar wood blocks, soaked in creosote similar results, if kept in good repair. Use of brick seems to 
or other preservative, are used on a bonorete base to deaden have begun in the tfnited States in 1870. 
traffic noise, as are mSber biooks. Iron , blocks are also “Colton roads," first , tried by South Carolina in 1926, 

^ . contain a strong cotton webbing imbedded in gravel and a 
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in the United States and elsewhere during the 19 tb century. and so lengthens the life of the pavement. 
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Roberts of Kandahaii, Eakl (1832-1914). When 
Frederick Sleigh Roberts embarked from England for 
India in 1862, he was a short, well-knit youth of 20 
who carried himself proudly in his new uniform of a 
lieutenant of artillery. The officers of his mess im- 
mediately nicknamed him "Little Bobs.” 

Quiet, keen, cool, brave, and a shrewd observer, he 
had all the qualities of a good soldier. His men lilced 
him and were willing to follow wherever “Little Bobs” 
led. Born in India while his father, a British general, 
was stationed there, he readily learned the Hindustani 
language spoken by his native soldiers. He trained 
: himself to remain in the saddle for 36 hours at a 
stretch. He never got lost in the roughest country, or 
, fell sick in the worst pestholes of India, and he wa,s 
proverbially lucky. 

An officer so equipped could always find employ- 
ment in India. Roberts distinguished himself in the 
Indian Mutiny of 1857-58, in the Abyssinian expedi- 
tion of 1867, and in the Afghan war of 1878-80, rising 
steadily in rank. His most brilliant exploit was per- 
formed as major-general in command of the column 
that marched from Kabul to the relief of Kandahar in 
August 1883. He covered the distance of 313 miles, 
through a rough and hostile country, in 22 days and 
gained a complete victory. For 41 years he served in 
India, and when he finally left the country in 1893 he 
. was oommander-in-chief of the army in India. 

The Savior of South Africa 

When Lord Roberts (he had been created baron) 
was in his 68th year, he was sent as commander-in- 
chief to South Africa, where the British army was suf- 
fering severe reverses in the Boer War of 1899-1902. 

' "Little Bobs is at the helm at last” was the cry of 
relief from all England, In a few months he brought 
order out of chaos. He struck at General Cronjd at 
Kimberley; captured Bloemfontein, capital of the 
Orange Free State; made the Boers abandon the siege 
of Ladysmith; divided and demoralized the forces of 
the enemy; bluffed his way on scant rations mto 
Pretoria; and so turned defeat into victory. 

On his return to England in 1901 he became com- 
mander-in-chief of the whole British army, and re- 
ceived the title of “Earl of Kandahar, Pretoria, and 
' Waterford.” The remainder of his life he devoted to 
urging the principle of universal military service. He 
died of pneumonia, in November 1914, while on a 
tour of inspection of the British forces in France, His 
life is interestingly told in his autobiography, ‘Forty- 
One Years in India’. 

Robespierre {rdhs-fe-yt'), Maximilien (1758- 
1794). Robespierre, the most conspicuous leader of 
the French Revolution during its “Reign of Terror,” 
suffered the fate of man.y reformers. His virtues for a 
time won public approval, but his fanatic intolerance 
brought him to a tragic end. ^ 

As a student in Paris and as a lawyer in his native 
city of Arras, Robespierre was noted for his ability 
and perseverance. His kindness of heart was shown 
: when he resigned as judge rather than pronounce 


sentence of death, and later by his attempt to abolish 
the death penalty. In the Estates-General of 1789 he 
won popularity by the sincerity and earnestness with 
which he fought for his revolutionary ideals. 

In the Jacobin Club (see Jacobins) Robespierre 
found his greatest opportunity. He became the ac- 
knowledged chief of that powerful body, and also a 
leader of the people of Paris. His reputation for 
honesty and incorruptibility added to his power. In 
the “Convention,” the third of the French Revolu- 
tionary assemblies, Robespierre was leader of the 
radical party called “the Mountain.” He took a 
decisive part in bringing the king to trial, declaring 
that Louis XVI “must die that the country may live.” 

Robespierre was also the best-known member of the 
Committee of Public Safety (1793-94), which, during 
the Terror, saved France from conquest by foreign 
enemies and from internal revolts. But he was not a 
man of action; he rarely attended the sessions of the 
Committee, and had almost no part in its routine 
work. The credit for France’s titanic efforts, as well 
as the blame for the pitiless guillotinings of that time, 
belongs to men who are not so well known. 

In his personal life and in his principles Robespierre 
was fanatically austere. He was passionately devoted 
to the effort to establish the principles of Rousseau 
(see Rousseau, Jean-Jacques). As a deist (a believer 
in God, though not in Christian revelation), he sent to 
the guillotine Hdbert, who had closed the churches 
and set up a grotesque worship of "the goddess 
Reason.” Danton, to whose superb energy and au- 
dacity the triumphs of the Revolution were largely 
due, was guillotined because he believed that the 
Terror had accomplished its work and that the time 
for moderation was at hand (sec Danton). Then, to 
check atheism, Robespierre introduced the “Reign of 
Virtue” and the worship of “the Supreme Being.” 

Robespierre’s Intolerance Brings His Downfall 

Most of Robespierre’s associates on the Committee 
of Public Safety, however, had little respect for him 
and little sympathy with his ideas. It was said of him 
that he had “made Virtue odious by continually 
prating about it.” Many feared that they might 
sacrificed, like Danton, to Robespierre’s love of power 
and narrow self-righteousness. On July 27 (the 9th 
Therraidor in the Revolutionary Calendar), 1794, his 
enemies forestalled an attempt against themselves by 
obtaining the arrest of Robespierre, Saint-Just, and 
others of his intimates. In the confusion which fol- 
lowed an attempted rescue, Robespierre was shot in 
the jaw. The next day he and 19 of his adherents were 
guillotined. Danton's words, “Robespierre will follow 
me; I drag down Robespierre,” thus proved true. 
With his fall, the Terror soon came to an end. 
also French Revolution.) 

Robin. In northern United States and Canada, the 
robin is the herald of spring. His long-awaited warble 
at: dawn seems to say“cheerily, cheer up, cheerily, 
cheerily,!’ for winter is over. He has the utmost con- 
fidence in the friendliness of man, and carries on all 
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his busy affairs within arm’s reach of human neigh- 
bors. .Mter his sunrise concert he sets briskly to work 
searching the lawn for worms, his red breast a gay 
contrast to the new green of the grass. Erect and 
still he stands, his black head cocked to one side. 
Then suddenly he darts at the ground, tugs violently, 
and triumphantly pulls out a worm. He eats quanti- 
ties of insects as well, but more than half his diet 


consists of fruits and berries. ^ proud mother rc 
Robins dislike deep woods. 

They build their neists on 
the horizontal branches of 
garden and lawn trees, in 
porch vines, and in eaves. 

The nest is a thick bowl of 
mud, which the mother bird ^ 
shapes with her breast by 
turning around and around. 

It is reinforced with coarse 
grass, leaves, and roots, and 
lined with fine grass. A 
robin lays from four to six 
eggs of greenish blue, or 
robin’s-egg blue, and raises 
two or three families a sear- 
Son. The parents defend 
their young with great cour- 
age and will unhesitatingly food, white the mother hire 
attack a marauding cat or S5Siy“ne‘‘iiStoi(rfph o 
snake. The old males and 

young birds assemble at night in roosts, while the 
mothers remain on the nests with the latest broods. 
Early in September, after the nesting season is over, 
they gather in flocks and roam about in search of food 
until the signal is given to start off for the south. A 
few hardy individuals winter in the north, taking 
refuge against storm and cold in deep evergreens and 
wooded swamps. The southern states know robins 
chiefly as winter residents. Here their cheery song is 
seldom heard, and the damage they do to fruits and 
berries is so great that some farmers obtain licenses to 
shoot them. They were once shot for the table, but 
are now protected by Federal law. The robin is the 
state bird of Michigan, Wisconsin, and Virginia. 

Robine are about 10 inches long; heads round and black, 
upper parts dark gray, breasts rusty red, bills yellow, tails 
tipped with white at the outer corners; females, and males 
in the fall and winter, are paler; the nestlings have the black- 
spotted breasts of the thrush family, to which robins belong. 
The common eastern robin (Turdus migraiorius migrcUoriua) 
has the largest range, breeding as far north as the timber line 
of Labrador and Alaska. The southern robin (Twrdua migra- 
toriua achrusterus) , found in the southeastern states, is smaller 
and paler. The western robin (Turdus migraiorius propin- 
gpus), breeding from British Columbia to Mexico and from 
the Pacific to the Great Plains, lacks the white tail feathers. 
(For illustration in color, see Birds.) 

, The English robin redbreast ; {Srythaca rubeada) is an 
entirely different bird, belonging to the family, of warblers. 

•, It.ls about half as large as the American bird, and its breast 
is, a brighter orangerred. Most of the familiar poems and 
' legends , about the robin refer to the European bird. Like its 
; American namesake, it seeks human companionship, and is 
one of the most beloved of birds. 


Two young robins open wide their mouths, hoping for more 
food, while the mother bird rests for a moment from the 
endless task of finding worms to feed them. This is an 
unusually fine photograph of a female robin and her nest. 


ROBIN HOODi 


Robin HOOD. One of the most romantic of all leg. 
endary heroes is the bold outlaw Robin Hood of 
England. In the days of the Plantagenet kings, the 
old ballads tell us, Robin Hood with bis merry men 
roamed the green glades of Sherwood Forest near Not- 
tingham in the center of England. There they lived a 
mirthful life, passing the time in games of archery or 
bouts of cudgel play, hunting the king’s deer, and 
levying toll on proud churoh- 

A PROUD MOTHER ROBIN WITHHERJ^U^ 

No archer ever lived who 
could “speed a gray goose 
shaft” from the longbow 
with greater skill than Rob- 
in Hood. And his heart was 
as true as his aim was sure. 
He was a robber, to be sure, 
but he robbed only the rich, 
and he shared his spoils 
with the poor and needy. 
He was fair in war and cour- 
teous to his foes. He shed 
no blood if he could help it, 
and he never let harm be- 
fall women and children. 

How did Robin Hood be- 
come an outlaw? According 

;heir mouths, hoping for more . . t ^ i i i mt i 

rests for a moment from the tiO 0116 116 ilECl IciUcd 

I femMe^Jbin^kn/her nes" 0^^ of the king’s deer on a 
wager and then had slain 
one of the lung’s foresters who threatened his life. A 
price was therefore set upon Robin Hood’s head, and 
he was forced to flee into the depths of the greenwood. 
Robin’s Band of Merry Men and Their Exploits 
Soon there gathered about him other bold men who 
had been outlawed or deprived of their inheritance, or 
who hated the hard rule of the barons, or who loved 
the free life of outdoors better than the settled life of 
industry. It happened more than once that a man 
won an honored place in the band by defeating Robin 
Hood himself in a fair fight. One day, when Robin 
was about to cross a narrow bridge, a stranger seven 
feet tall disputed the way. In the bout with quarter- 
staffs (long, stout sticks) that followed, Robin Hood 
was worsted and fell into the stream. As soon as he 
could scramble out of the water and catch his breath, 
Robin Hood acknowledged the prowess of his adver- 
sary and asked him to be one of his men. Thus Little 
John, so called because of his great size, became Robin 
Hood’s right-hand man. Will Scarlet and Arthur-a- 
Bland, the tanner, also fought their way into the band' 
and into the leader’s affections. Others among the 
merry men whose names often occur in the ballads 
were Will Stutely, Much, or Midge, the Miller’s son, 
and the romantic minstrel Alan-a-Dale. Robin Hood’s 
ehaplain and confessor was the fat and jovial Friar 
Tuck. 

In the later ballads we hear of Roljin’s sweetheart 
Maid Marian. When Robin Hood was outlawed, she 
dressed as a page and went to seek him in Sherwood 
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I^Robia Hood Tricks the Sheriff 


ROBIN HOOD 


Forest. At last they met; but since both were dis- 
guised, neither recognized the other. They fought 
until Eobin, admiring the valor of his foe, invited 
Marian to become one of his band. Then she recog- 
nized his voice. 

Robin Hood’s greatest 
■ Nottingham, who .sought 
by force and by guile to 
bring the outlaw to jus- 
tice, but was always out- 
witted. The sheriff even 
proclaimed a shooting 
match, feelmg sure that 
Robin Hood would ap- 
pear to show his skill as 
an archer. The wily out- 
law did appear, but in 
disguise. He won the 
prize, a golden arrow, 
which was handed to 
him by the sheriff him- 
self. Not until Robin 
Hood was once more 
safe in Sherwood Porest 
did the sheriff learn how 
he had been tricked. 

Although Robin Hood 
lived on the king’s deer, 
the outlaw "loved no 
man in the world so 
much as his’ king’’ and 
would gladly have died 
for him. According to 
one tale. King Richard 
the Lion-Hearted once 
went in disguise to Sher- 
wood Forest and havmg tested Robin Hood’s loyalty 
granted him a royal pardon. 


the existence of the hero is the fact that he is men- 
tioned by no historian of the tune during which he is 
supposed to have lived. Even if there is some ba.sis of 
truth in the legends, the details could not all be 
possible, and the events referred to in the stori6.s 
could not all have taken place during his lifetime. 

More probably, Robin 
Hood was a mythical 
character that was first 
introduced into England 
in connection with the 
plays and pageants and 
morris dances of the 
May-day celebrations. 
The earliest record of a 
“Robin" connected with 
such festivities is in the 
rustic plays given at 
Whitsuntide in France 
in the 13th century. The 
hero was called Robin 
des Bois (Robin of the 
woods). The fact that 
an old English spelling 
of wood was whode, which 
could easily have be- 
come hode, might ac- 
count for the name Rob- 
in Hood; At any rate, in 
the 15th century and 
later, the May-day cele- 
brations in England were 
called "Robin Hood’s 
Festivals.’’ Garlands of 
flowers, a Maypole, mor- 
ris dances, archery con- 
tests, and bonfires were features. Robin Hood was 
King of May, and Maid Marian was his queen. 


enemy was the Sheriff of 

friar tuck outwits robin hood 



The stout and merry Priar of Fountain Abbey has dropped Robin 
Hood into the water after being tricked into carrying the outlaw 
across a stream. Here he stands, laughing at his victim’s wrath. As 
an outcome of this adventure. Friar Tuck joined Robin’s band. 




A Real Person or a Mythical Character? 

Was Robin Hood a real person? It is possible that 
there is .some historical basis for the legends; that they 
gi'cw up about some actual victim of the ruthless 
forest laws of old England. Robin Hood is said to 
have lived from 1160 till 1247. Some stories represent 
him as a yeoman, others have it that he was of noble 
birth. According to some accounts, he was created 
Earl of Huntingdon by Richard the Lion-Hearted. 
Most of the legends say that Robin Hood died at 
Kirklees Priory, in Yorkshire, and near the ruins of 
this priory is a grave supposed to be Robin’s. The 
epitaph (with the spelling modernized) reads: 

Eere underneath this little stone 
Lies Robert, Earl of Huntingdon. 

Ne’er archer was as he so good 
And people called him Robin Hood. 

Such outlaws as he and his men 
Will England never see again. 

Below is a statement that Robin died in 1247. Some 
believe that the inscription, which is in 18th-century 
lettering, is a copy from an earlier and genuine stone, 
but most scholars doubt this. An argument against 


Robin Hood’s Place In Legend and Literature 

Whether Robin Hood was a semi-historical char- 
acter or only a mythical figure, he represents the ideal 
of the common people in England in the later Middle 
Ages, as King Arthur represents the ideal of the upper 
classes. He stands for liberty and the rights of the 
people against oppressive laws and the tyranny of the 
nobles. Many countries have their outlaw heroes, 
more or less legendary, who defy unjust authority and 
perform mh’acles of prowess against the oppressors. 
Robin Hood thus holds a place with the legendary 
William Tell of Switzerland, and with Rob Roy of 
Scotland and Wat Tyler and John Ball, who led the 
Peasants’ Revolt in England in 1381. 

The most ancient ballads of Robin Hood have been 
lost, but between 30 and 40 have been preserved, some 
of them dating as far back as the 14th century. In 
addition to these, a connected life of the hero in verse, 
entitled the ‘Little Gest of Robin Hood’ (</esf means a 
tale of deeds), was compiled from a number of the 
older ballads and printed about 1600. The best mod- 
ern version of the legends is Howard Pyle’s 'Merry 
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16 Children of the Night' (1897); ‘Cap- 
The Town Do-wn the River’ (1910); ‘The 
iky’ (1916); ‘Merlin’ (1917); ‘ Lancelot^ 
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Adventures of Robin Hood’. From about the end of 
the 16th century Robin Hood became a popular sub- 
ject for dramas and operas. Tennyson’s drama ‘The 
Foresters’ is based on legends of the outlaw, as is also 
Reginald de Koven’s light opera, ‘Robin Hood’. Sir 
Walter Scott introduced Robin Hood into two of his 
novels^'Ivanhoe’ and ‘The Talisman’. 

Robinson, Edwin; Arlington (1869-1935). Al- 
though many critics honored him during his lifetime as 
“the greatest living American poet,” Edwin Arlington 
Robinson was not widely known among his country- 
men. This was due partly to the fact that his poetry 
is too subtle and closely packed with thought to be 
read easily, and partly to the retiring character of the 
poet himself. 

Robinson was born in the little village of Head 
Tide, Me., but passed his boyhood in Gardiner, the 
“Tilbury town” of many of his poems. He entered 
Harvard in 1891, but had to leave after two years be- 
cause of his father’s illness. He had already published 
two small volumes of verse, when in 1900 he went to 
live in New York City. He continued to write poetry 
while he supported himself by various kinds of work, 
including that of subway inspector. Through Presi- 
dent Theodore Roosevelt, who became interested in 
his poetry, he got a position in the New York customs 
house wliich he held for several years. The rest of his 
life was deyoted entirely to writing. For many years 
he spent his summers at the MacDowell Colony in 
Peterboro, N. H., where much of his finest poetry was 
written. Gradually recognition came to him. He was 
awarded the gold medal of the American Institute of 
Arts and Letter.9 in 1929, and three time.s received the 
Pulitzer prize. 

As a “biographer of souls” Robinson was equally 
. successful in his sketches of New England characters, 
such as ‘Miniver Cheevy’; in presenting men and 
women of today in the grip of tragic forces, as in 
‘Gaveiider’s House’; and in portraying the romantic 
figures of Arthurian legend, as in ‘Tristram’. Al- 
though he took a fatalistic and somber view of life, 
he had a kindly humor, with unbounded tolerance and 
sympathy for those who seemed to have failed. A re- 
viewer once said that to the poet “the world is a 
prison house.^’ Robinson replied: “The world is not a 
‘prison house’, but a kind of spiritual Idndergarten 
where millions of bewildered infants are trying to 
spell, 'Cod’, with the wrong blocks.” 

His compressed style enabled Robinson to present 
a whole life history in a few lines. Many of his poems 
are loiig^ but he never -Wastes: a word. His verse is 
sometimes austere to the point of bareness, sometimes 
rich in music and sensuous beauty. Occasionally it 
rises, to .heights of emotional intensity that have 
scarcely been surpassed, He followed traditional 
verse forms, but used them in an individual way. 

Rohiason’s poetic works are; ’The Torrent and the Night 


(1980) ; ‘The Three Taverns’ (1920) ; ‘Avon’s Harvest’ (1921) ; 
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‘Roman Bartholow’ (1923); ‘The Man Who Died Twice’ 
(1924); ’Dionysus in Doubt’ (1925); ‘Tristram’ (1927); 
‘Sonnets’ (192S); ‘Cavender’s House’ (1929); ‘The Glory of 
the Nightingales’ (1930); ‘Matthias at the Door’ (1931) ■ 
‘Nicodemus’ (1932); ‘Talifer’ (1933). ' ' 

Rob ROY (1671-1734). Everyone who has read Sir 
Walter Scott’s novel ‘Rob Roy’ knows something of 
the exploits of this celebrated Scottish outlaw. His 
real name was Robert MacGregor. Because of his red 
hair people called him “Roy,” which is the Gaelic 
tvord for red. He was also known by the surname 
Campbell, his mother’s maiden name, which he took 
because the MacGregor elan had been outlawed by 
the Scottish Parliament. 

When Rob Roy was 22, he became head of the Mac- 
Gregor clan and inherited large estates. Like other 
land owners of the Highlands, he engaged in raising 
cattle for the English market. To protect his herds he 
kept about him a band of armed followers. He himself 
was famous as a skilled broad-swordsman. He bor- 
rowed money from his neighbor the Duke of Montrose 
for his cattle business, and because of unfortunate 
speculations was unable to repay it. The Duke seized 
his lands and had him declared an outlaw, whereupon 
Rob Roy, in desperation, collected a band of his clans- 
men and made war on the Duke, stealing his cattle and 
his rents as well. Many stories are told of Rob Roy’s 
narrow escapes from the troops that were sent to cap- 
ture him. In 1722 he gave himself up to the English 
authorities. After being imprisoned for a time be 
was pardoned and permitted to return, to his home in 
the Highlands, where he died in 1734. 

Rochambeau (ro-sMii-bo')) Jean Baptiste Dona- 
TiBN DE ViMEUE, CouNT DE (172,5-1807). For 33 , 
years before he was sent to America to aid the Ameri- 
can colonists in their struggle for independence. Count 
Rochainbeau had served with distinction in the 
French army. When the treaty of alliance between the 
French Icing and the American colonies was signed in 
1778, Rochainbeau was made lieutenant-general and 
sent with 6,000 men to the aid of Washington. He ren- 
dered valuable services in the final campaign that 
ended with the surrender of Cornwallis at Yorktown 

When the revolutionary movement in his own coun- 
try began in 1789, Rochambeau for a time took part 
on the side of the Revolution. But he soon became 
disgusted with the excesses of the leaders and re- 
signed Ms command. During the Reign of Terror he ‘ 
was imprisoned and narrowly escaped the guillotine; 
but Napoleon restored to him his estates and rank. In 
1902 the Republic of France imesented to the United 
States a statue of Bochambeau, which now stands in 
Lafayette Square in Washington, p. C. 
Rochester, N, Y. This large industrial center and 
lake port, the third city in size in New York State, 
owes its position primarily to water power and water 
transportation. It is situated on the beautiful 
Genesee River seven miles above Lake Ontario, and. 
on the New York State Barge Canal. Within the city 
limits the river falls 261 feet in three cataracts, 
a fact which led Ebenezer Allan to build a sawmill 
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and gristmill on the site in 1789. Today the falls fur- 
nish an enormous amount of hydroelectric power for 
the city’s varied industries. At the mouth of the 
river is the port of Rochester, which accommodates 
large quantities of incoming and outgoing freight as 
well as a busy passenger traffic. 

Rochester manufactures a number of small products 
that require highly skilled artisanship. The Eastman 
Kodak Company is the largest camera-manufacturing 
and photograph supply concern in the world. It pro- 
duces a large percentage of the country’s motion 
picture film. Optical glass, machine tools, check pro- 
tectors, filing devices and office systems, thermom- 
eters, telephone apparatus, ivory buttons, enameled 
steel tanks, women’s shoes, and men’s clotliing are 
other important manufactures. The city also has 
large nurseries and seed establishments. The rich 
truck-farming and fruit-growing country that sur- 
rounds it supplies materials for a food-canning indus- 
try and for the production of soda-fountain fruits 
and syrups. In 1934 Rochester, celebrated the one- 
hundredth anniversary of its incorporation as a city. 

Rochester is a most attractive city, within easy 
motoring distance of the Einger Lake resort region. 
It has an extensive park system; the largest parks 
are the Genesee Valley and the Durand-Eastman. The 
bed of the old Erie Canal has been made into a sub- 
way.for freight and passenger traffic. A belt line run- 
ning through it connects with all the railroads enter- 
ing the city. The University of Rochester, founded 
in 1860, wa.s rebuilt in 1925 on a new site. It includes 
the Eastman School of Music, -with the beautiful 
Eastman Theatre, seating 3, ,300 people. Other educa- 
tional institutions, are the Colgate-Rochester Divinity 
School and the Rochester Athenaeum and Mechanics 
Institute. Population (1940 census), 324,975. 

Rock. Various and complicated as rocks seem at 
first sight, the facts about them of greatest impor- 
tance to geology are easy to grasp with the aid of a 
few clues, For example, 99 per cent of the earth’s 
crust is made up of only eight chemical elements. 
Oddly enough, the first in rank is a gas — oxygen — which 
has formed compounds with the other seven elements. 
The oxygen alone in these compounds accounts for 
nearly half of the crust’s weight. Silicon accounts 
for more than one-fourth; aluminum, about one-thir- 
teenth; h’on and calcium together, about one-twelfth; 
and sodium, potassium, and magnesium for the rest of 
the 99 per cent (see Earth). 

Igneous Rocks — the First to be Formed 

The most abundant rocks are the igneous or “fire- 
made” kind, formed long ago by heat and pressure in 
the interior of the earth and later thrust up to the 
surface. In the terrific heat the elements named 
above were fused, and, as they cooled, they combined 
with one another in various ways to form minerals — , 
that is, substances having a definite chemical and 
physical structure (see Minerals). In the, upheaval 
and final cooling, the minerals solidified into rocks, 
which are usually mixtures of more than one mineral. 
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We identify rocks by the minerals they contain. 
Quartz, a simple compound of silicon and oxygen, is 
one of the commonest of these minerals (see Quarts) . 
Others are the feldspars, composed of silicon, oxy- 
gen, and aluminum, plus one or more of the potassium- 
sodium-calcimn groups (see Feldspar). The micas are 
similar to the feldspars in chemical ingredients, but 
with a different arrangement and crystal structure 
(see Mica). Mixtures of these three minerals — quartz, 
feldspar, and mica — ^make up the rocks called granites 
(see Granite). Rooks that cooled slowly at great 
depths are generally coarse-grained; those that cooled 
rapidly near the surface are fine-grained. If the 
magma, or molten rock, moved upward while cooling, 
it may be porphyritic — that is, it may contain large 
grains imbedded in a finer-grained mass. (See Lava.) 

Life History of Sedimentary Rocks 

Prom the moment rocks are uplifted above the sea, 
they are attacked by wind, water, and other forces. 
The crushed or powdered products so formed tend to 
be carried by water to the sea and deposited on the sea 
bottom. Typically, the coarse gravels fall nearest 
the shore ; then sand is deposited ; farther out materials 
carried as “mud” drop down; and finally there is a 
deposit of ooze, consisting largely of material formed 
in the sea. 

Gradually these products become squeezed by pres- 
sure from above into sedimentary rock. Gravelly frag- 
ments, often cemented together by silica, form con- 
glomerate rock. Powdered igneous material, princi- 
pally quartz ground into sand, becomes compressed 
into sandstone. Many silicates of aluminum and silicon 
are transformed into a soft material, perhaps partly 
colloidal in nature (see Colloids), which enters in- 
to beds of clay. Clays become compressed into shale. 

All such rocks are called clastic (from the Greek 
for “broken”), because they are formed directly from 
fragments of pre-existing rock. An important non- 
clastic group of rocks is the limestones. These are 
formed principally of shells and other remains of 
animals and plants, into which calcium carbonate 
entered as a stiffening material. 

Metamorphic Rocks 

The third principal class is the metamorphic rocks. 
These are igneous or sedimentary rocks which have 
been changed by heat, pressure, or chemical action. 
Marble, for example, is metamorphosed and crystal- 
lized limestone. Gneiss is a metamorphosed gi'anite 
wliich has somewhat of a layer structure; when the 
layers are well developed, the rock is called scMsi. 
Shale by compression into layers becomes slate. 
Quartzite is sand cemented by silica. 

■ Thus, by following the chemistry and formation 
processes involved, we see that the whole great 
array of rocks is related in simple fashion. The study 
of rocks is called petrology (from the Greek petros, a 
rock). How the rocks are shaped into mountains and 
other forms is the story told by geology. (»See Geology; 
Physiography; and articles on the principal rocks 
byname.) , ; 
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Rockefeller, John Davison (1839-1937). The 
fame of John D. Rockefeller depends equally upon his 
genius as a great business organizer and his generosity 
in giving away a half billion dollars of the huge for- 
tune he had created. 

Rockefeller was born in Richford, N. Y., his family 
moving to Cleveland, Ohio, when he was 13. He re- 
ceived a common school education, worked as book- 
keeper when he was only 16, and was a partner in a 
produce commission firm, Clark and Rockefeller, at 
19, In 1862 he and Clark invested in an oil refinery 
with improved refining processes worked out by 
Samuel Andrews. In 1865 hesold out to Clark, bought 
a share in another refinery, 
and organized the partnership 
of Rockefeller and Andrews. 

This firm in 1867 merged with 
that of Rockefeller's brother, 

William. In 1870 the Stand- 
ard Oil Company was formed, 
including the two Rockefellers, 

Andrews, Henry M. Flagler, and 
Stephen V. Harkness. Begin- 
ning with a capital of 11,000,000, 
this company in about ten years 
controlled 95 per cent of the oil 
refining business in the United 
States, 

The methods by which the oil 
monopoly was achieved : have 
often been severely criticized. 

In the 1870’s the railroads were 
desperately competing for busi- 
ness, and the practise of offering 
rebates, that is, secretly refund- 
ing a part of the money paid by 
a shipper, was common. The 
Standard Oil Company, lOce ® roesus o 

many other firms at that time, took these rebates as a 
means of "freezing out” competition. These methods, 
wliile by no means confined to Standard Oil, were 
justly criticized, and the rebate system is today 
strictly forbidden by law. But strangely enough, 
Rockefeller was criticized with equal harshness for 
developing the corporate form of business, now world- 
wide, which is indeed a trenaendous step ahead in 
business organization. It represents Rockefeller’s 
greatest contribution to a world struggling to master 
the technique of large scale production and distri- 
bution. Nevertheless, largely because of public re- 
sentment against the rebate practise, the Standard 
Oil Company was twice dissolved (in 1892 and again 
in 1911) into its constituent companies. 

Other factors which contributed to the success of 
Standard Oil and to modern methods of business were 
the system of pipelines bringing crude oil from the 
producing fields to the refineries, and the economies 
effected by the staff of scientific experts. 

Rockefeller himself, when he retired from the 
management of the company in 1911, had no exact 
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idea of the size of his fortune, but it is generally be- 
lieved to have been more than a billion dollars, mak- 
ing him the richest man in the world. Of this im- 
mense fortune Rockefeller distributed about 1500,- 
000,000 in well-considered gifts. 

He founded, and gave many millions to the Uni- 
versity of Chicago; he promoted many branches of 
welfare work through the Rockefeller Institute for 
Medical Research, the Rockefeller Foundation, the 
General Education Board, and the Laura Spelman 
Rockefeller Memorial. He distributed more than 
$22,000,000 in war relief during 1914-19. Among the 
projects aided by the Foundation are the China 
Medical Board, the International ‘ 
Health Board, the Commission 
for the Prevention of Tubercu- 
losis in France, the Peking Union 
Medical College, and the schools 
of hygiene at Johns Hopkins 
University and at the Univer- 
.sity of Sao Paulo, Brazil. The 
graduate school of education at 
Harvard, and Teachers’ College 
at Columbia University have re- 
ceived large sums. 

Rarely did Rockefeller place 
any restrictions on the manner 
in which his great gifts were to 
be administered. He specified 
merely the broad purpose for 
which they were to be used, 
mailing them adaptable to the 
changing needs of the future. At 
his death his personal fortune had 
decreased to about #25,000,000, 
Rockefeller was a Baptist and 
was greatly interested in church 
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his home in Florida. He failed by only two years to 
realize his ambition of living to be a hundred. 

John D. Rockb]?hi.li)b, Jr., was born in 1874, in Cleve- 
land, Ohio, and attondod Brown University, receiving his 
A.B. degree in 1897. He entered his father’s business and 
learned the workings of the vast organization, but after a 
few years ho withdrew to devote his attention to the com- 
plicated business of distributing the Rookefelior bonefaotiona. 

He has likewise given generously of his own wealth some: 
$60,000,000, having made gifts to the Northern Baptist 
Convention, the Bureau of Social Hygiene, Brown Uni- 
versity, the Church World Movement, International House, 
the New York Public Library, the Cathedral of St. John the 
Divine, the Young Men’s Christian Association International 
Committee, Hampton Tuskegee Institute, Metropolitan 
Museum of Art, and to the restoration of the Versailles 
palace and Reims Cathedral, 

Rocky mountain goat. “He can climb like a 
Rocky Mountain goat! ” This has always been the 
highest praise that could be offered to a mountain- 
climber, The sturdy, sure-footed creature, whose flesh 
has a musky taste, is really an antelope, and not a 
goat. Small herds still scramble in the high spots of 
the Rockies, (fifee Antelope.) 
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On the “Ridge of North America”— a Camping Party Crossing the Continental Divide 


■n OCKY MOUNTAINS. This long multiple chain 
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of rocky and snow-capped mountains that runs 
through North America, from the border of Mexico 
to Alaska, is sometimes spoken of as the backbone 
or the roof of the continent. In Colorado alone the 
mountain' area is three times that of the Alps, and it 
includes more than 300 peaks that rise far above the 
timber line. There are no less than six national 
parks in the Rocldes, not counting other reservations. 
The name Gordilleran system is now generally given 
to the whole series of highlands stretching through 
western America from Panama to the westernmost 
of the Aleutian Islands, and extending from the Great 
, Plains on the east to the Pacific Ocean on the west; 
and of these highlands the Rooky Mountains are 
the eastern half. 

The scenery in the Rockies varies from the strange 
formations of the Yellowstone region, in northwestern 
Wyoming, to the Alpine landscapes of Glacier 
National Park in Montana and the flat-topped mesas 
of New Mexico. In the northern Rockies are numer- 
ous small glaciers, though there are few elsewhere in 
the system. In Colorado, the typical Rooky Mountain 
state, the mountains occur in several parallel north 
and south ranges, with broad grassy parks or valleys 
in between. These smooth valley floors, lying at 
altitudes of from 6,000 to 7,000 feet, slope gently to 
the base of the mountains, Colorado contains some 
of the sources of every great western river except 
the Columbia, which rises in British Columbia. 

In climbing one of the Rockies— Prices Peak, for 
instance, which rises 14,110 feet from the plain— 
you find the greater part of your way lymg through 
forests. At 11,000 feet or 12,000 feet the trees 
■finally give way to sturdy healthy growths, but not 
without a struggle. On the frontier line the trees 
stand only eight or twelve feet high, deformed by the 
buffeting of the wind, their straggling branches all 
: pointing leeward. Sometimes they crawl along the 
ground instead of standing at all. ’ 

But the summits are not so bare as they look from 
a distance above the dark cloak of forest. Even in 
the regions of snow and glaciers the simpler forms 


of plant and animal life are found, and wherever 
soil can cling to the gentler slopes, you will find 
Alpine pastures, rolling moorlands, and wet meadows 
like the Arctic tundra. Sometimes there are acres 
of low tangled growth — wintergreen, huckleberry, 
Arctic willow, and black birch; sometimes carpets of 
columbine and paintbrush, crimson purple primroses, 
spring beauties, daisies, buttercups, forget-me-nots, 
or purple asters and goldenrod, according to the 
season. Now and then you come upon a little blue 
lake lying in a cup hollowed out by some glacier 
millions of years ago. There are a thousand or more 
of these exquisite lakes in Colorado alone. 

Among the sheer walls and shattered summits 
breaking off into canyons, at- heights of 12,000 feet 
and more, you may catch sight of the mountain sheep. 
Following their leader they make long flying leaps 
from one slender shelf of rock to another, rarely 
coming to the lower levels except to visit some salt 
lick. In the winter they huddle together against 
the side of a ledge and let the snow blow over them as 
it will. Below them the slides thunder down, 
trailing a spray of snow. Other animals of the 
Rockies are the mountain lion, the sheep’s greatest 
enemy, and the black and grizzly bears. 

It is only in our own day that the Rockies have 
become a playground for the nation. In 1803, when 
the Rocky Mountains constituted the western 
boundary of the Louisiana Purchase, no white man 
had ever looked upon their northern ranges. And 
before 1840 the smoke of the trapper’s campfire, and 
a few scattered trading posts— far up the headwaters 
of the Missouri and other rivers, or over the Conti- 
nental Divide at the headwaters of streams flowing 
into the Pacific— were almost the only trace of the 
white man in the Rocldes. The trappers would spend 
their winters laying traps and trading with the 
Indians, and in the spring would float their furs down 
with the spring freshets to St. Louis. 

Next came the miners, about 1868, some ten years 
after the discovery of gold in California. A.lmost all 
the ranges of the Rooky Mountains are rich in some 
sort of ore. There is gold and silver in Colorado, 
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tltah, and the Black Hills of South Dakota, and 
Copper in Montana and New Mexico. 

But today the typical industry of the^ Rocky 
Mountain states is neither trapping nor mining, but 
farming- Even in Colorado the annual product of 
irrigated lands is often more than that of its mines. 

Geologically the Rocky Mountains are much 
younger than the wom-down and re-elevated Appa- 
lachians. They were formed by numerous long- 
continued movements of geologically recent date, 
consisting of repeated irregular uplifts. In the 
United States some of the chief ranges are the follow- 
ing: The Bitterroot, Coeur d’Alene, and Mission 
ranges, and the Salmon River Mountains in the Idaho- 
Montana region; the Wind River, Teton, and Laramie 
mountains of Wyoming; the Wasatch Mountains of 
Utah: the Front Range and '‘Park” Mountains, 
Sangre de Cristo Range and Sierra Blanca in Colo- 
rado; and the Sacramento Mountains in New Mexico. 
Important peaks are: in Idaho, Hyndman Peak 
(12,078 ft.); in Montana, Mormt Douglas (11,300ft.); 
in Wyoming, Fremont Peak (13,730 ft.), Grand Teton 
(13,747 ft.); in Utah, Gilbert Peak (i3;422 ft.); in 
Colorado, Mount Elbert (14,431 ft.). Mount Massive 
(14,418 ft.), Blanca Peak (14,310 ft.), Harvard Peak 
(14,399 ft.), Longs Peak (14,255 ft.), Mount of the 
Holy Gross ,(13,986 ft.), Pikes Peak (14,110 ft.); in 
New Mexico, North Truchas Peak (13,306 ft.), and 
Santa Fe. Baldy Peak (12,623 ft.). 

In Canada the term Rocky Mountains may be con- 
sidered as covering the whole of the western high- 
lands. There the mountains have a more rugged and 
Alpine character than in the United States, with 
numerous glaciers. The chief ranges and peaks are 
the Saint Elias Range (Mount Logan, 19,850 ft.) in 
the Yukon, and Mount Fairweather (about 15,300 ft.) 
in British Columbia. 

Rodents. By far the largest of all the orders of 
mammals in point of numbers is that of the rodents 
nr gnawing animals. It contains about 2,000 species, 
distributed in nearly all parts of the world, and em- 
bracing such familiar animals as squirrels, hares and 
rabbits, rats and mice, gophers, porcupines, and 
beavers. All rodents have broad chisel-like incisor 
teeth adapted for gnawing. There are no canine 
teeth, and so a gap occurs between the incisors aaid 
the molars, or giinding teeth. The incisors keep 
constantly growing from the roots as fast as they are 
worn away from the top, and the lower jaw is so 
hinged as to allow not only ah up-ahd-down move- 
ment but also backward-and-forward and sidewise 
motions as well. 

: Most rodents are small, the largest, the capybara 
of South America, being only the size of a half-grown 
pig; but they work mischief far out of proportion to 
their size, devouring field crops and food stores and 
some of them casing dangerous diseases to man and 
other animals. Their habits of living are remarkably 
varied, some of them living in trees, some on the 
ground, some chiefly underground, and some chiefly 
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in the water. Their food is principally vegetable 
matter. Some of them are valuable for their fur, 
notably the hare, beaver, the beautiful little squirrel- 
like chinchilla, and the coypu of South America and 
the West Indies from which comes the familiar 
nutria fur. 

Despite their small size, the rodents have come to 
predominate over other groups of mammals because of 
their immense fecundity, their wariness, and thek 
ability to get a living in places where other animals 
would perish. All the chief rodents are described in 
separate articles in these volumes. 

Rodin (ro-d&ri'), FBAi^gojs Auguste (1840-1917), 
Sketching animals in the Paris parks at six o’clock 
of a morning; in drawing school from eight until 
twelve o’clock; eating a pocket lunch to get in a hur- 
ried noon visit to the Louvre gallery; clerking in the 
shop of an ornament maker all the afternoon; and in 
the evening more drawing, sometimes far into the 
night. This was the daily program of the boy Rodin, 
at 14 years of age. 

A hard program for a boy, but out of it grew one 
of the greatest sculptors of all times. Pate generally 
evens things up, and through the poverty and hard- 
ship of his boyhood experience came the independence 
and courage that fitted Rodin to triumph over the 
criticism he was to encounter during most of his life. 
For Rodin did not follow the fashion of the day by 
creating idealized statues and sculptured groups that 
were merely graceful and pleasant to look at. Instead, 
he expressed in bronze and marble the sternness of 
life as it had come to him, as he had found it portrayed 
in gaunt lined faces about him. 

To the storm of criticism from a public that found; 
his work “ugly,” this man from his own experience 
could answer, “ Nothing is ugly that has life. What- 
ever suggests human emotion, whether of grief or 
pain, goodness or anger, hate or love, has its individual 
seal of beauty.” 

The First Great Success 

Still poor and unknown, at the age of 37 Rodin 
succeeded in entering his statue, ‘The Age of Bronze’, 
in the salon exhibition of Paris. It was so realistically 
done that the entrance jury accused the artist of 
having molded the face in plaster from a living model, 
instead of modeling it by his art. This unjust accu- 
sation, as it turned out, brought Rodin both fame ; 
and friends. An artist member of the government 
heard of the charge and went to watch Rodin at work. 
He was so impressed at the rapidity and sureness of 
his modeling that: he himself went to the jury of the 
salon, declaring that ‘The Age of Bronze’ was only 
one example of the realistic workmanship of this 
unlcnowri artist. He convinced the jury, and the 
much-discussed statue was bought by the state and 
placed in the Luxembourg Gardens. Alter: this 
Rodin was no longer unknown. The unjust accusa- 
tion had brought himUefore the public in a way that 
■ praise; would not have done, and had given him 
friends that were to be his for life. 
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‘B0RGHERS OF CALAIS*, 
the famous group which 
stands before the Hotel 
de Ville in Calais, repre- 
sents the six burghers 
who gave themselves up 
as a ransom for the other 
citizens when Edward 
III of England conquered 
Calais in 1347. They 
expected to die, but were 
spared. "Their souls 
push them forward, their 
feet refuse to go, 
plained Rodin 


‘L E P E N - 
SEUR», at left, 
is often called 
Rodin’s mas- 
terpiece. The 
Thinker was 
designed to sit 
at the top of 
the Portal of 
Hell group, 
looking down 
in brooding 
despair on the 
unhappy story 
of the human 
race, as told in 
the Gates. 
The huge toil- 
er’s body of 
this figure is 
a symbol of 
the power of 
real thought. 


nothing is ugly that has LIFE” 

“/ Obey Nature in Everything’' said Rodin, ‘'and 
I Never Pretend to Command Her” 


*EVE», t h e 
strong figure 
at the right, 
is Rodin’s 
idea of the 
moth er of 
mankind, 
no delicate 
and sweetly 
pretty femi- 
nine figure 
such as the 
IQth century 
critics ad- 
mired. ‘Eve’ 
as well as 
‘Adam’ below 
are details of 
the artist’s 
great design, 
‘The Portal 
of Hell*. 


*ADAM*, above, is another vigorous 
emotional figure of the kind which 
distressed Rodin’s early critics. 
They were used to the sleek sur- 
faces and weak structure of other 
sculpture of the period. 


‘THOUGHT’, at 
right, is Rodin’s 
idea of the think- 
ing process, not 
as an easy, airy, 
mental game, 
but as a struggle. 
The peasant 
girl’s head, in 
her cap, thrusts 
Itself gravely up 
from the mass 
of marble, which 
is intentionally 
left rough and 
unhewn. The 
head strives to 
free itself from 
the stone as a 
thought strives 
to take shape in 
the mind. 
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But until lie was 60 years old, Rodin lived and 
worked in poverty. Almost every creation that came 
from his studio was received at first with active 
disapproval, followed by curiosity, half-recognition, 
and finally enthusiasm. Rodin’s was a long and 
hard probation. “I never knew,” he said, "what 
encouragement meant. The little terra cotta heads 
and figures I put in the shop windows never sold. 
Yet at my work I was never sad, I always had 
pleasure in it.” 

In addition to works expressing pain and despair, 
he has given groups that throb with joy and ecstasy. 
He did many unusual things. One of the most 
striking was to leave his figures half out from the 
marble. In many, such as ‘The Broken Lily’, 
‘Thought’, and the monument to Victor Hugo, the 
unfinished figures seem to rise from the block, and 
, yet no line is lacking to leave the impression perfect. 

When Rodin was 76 years old he deeded to the 
French government the enthe collection of his own 
works and other art objects he had acquired. They 
occupy the H6tel de Biron, in Paris. This is the 
only museum in the world where a sculptor’s master- 
pieces are to be seen as placed by their creator. Art 
lovers from all parts of the world come here to study 
Rodin’s work. Rodin’s studio at Meudon, near Paris, 
is also preserved by the government. 

Rodin never acknowledged any work as his master- 
piece, but the 'Burghers of Calais’ in its intense 
naturalism and dramatic energy is the culmination 
of hie genius. The monument to Balzac shows the 
ecCentrioity of Rodin. Several smalt groups such as 
‘The Kiss’ and ‘Eternal Spring’ show the artist in 
liis expression of the beautiful. The statues 'John 
the Baptist’, ‘Eve’, and ‘The Age of Bronze’ are famil- 
iar wherever art is appreciated. The well-luiown 
‘Thinker’ is from the unfinished ‘Portal of Hell’. 

Few important galleries are without examples of 
Rodin’s art. The Metropolitan Museum of New 
York City has 21 pieces of statuary, besides studies,, 
drawings, and casts. The Rodin Museum in Philadel- 
phia, opened in 1929, was given to the city by Mr. 
Jules Mastbaum. It contains many originals and 
bronze casts from the Mus4e Rodin in Paris. 
RoxAND. Among the Basque mountameers of the 
Pyrenees the story stiE runs that on stormy nights 
among the mountain crags can be heard the ghostly 
echoes of the horn sounded centuries ago by Roland, 
the legendary hero of Charlemagne’s army, as he lay 
dying at Rbncesvalles (French Roncevaux), after 
holding in check the vast arhay of the Saracens. 

Tliere have been so many tales told of Roland it 
would be difficult to choose the most interesting. In 
the Middle Ages the minstrels sang of him at castle 
firesides .while the winter snows drifted outside, and in 
battle the defeated troops rallied again to the charge 


before them. The best known of all these stories 
were gathered into one; great epic poem i: called the 
.‘Song of Roland’. This has been translated into 


R O L ANDj 

many languages and sung from sunny Italy to far- 
away Iceland. Famous poets have written about 
the hero’s adventures. 

The legend of Roland is based on authentic history, 
Charlemagne, who is said to have been the hero’s 
uncle, was fighting the Saracens in Spain in the year 
778, when he was recalled by a report of disturbances 
at home. As he crossed the Pyrenees, the rear guard 
of his army was cut off and destroyed in a narrow 
defile by the savage Basques of the mountains. 
Historians of the time tell how Count Hruodland or 
Roland of the Breton March was among those killed, 
The Glories of the Legend 

This massacre was made the basis for the heroic 
legends of Roland. In the ‘Song of Roland' poetic 
imagination has transformed the Basques into a 
Saracen army of 400,000 men, whom Roland and his 
followers held at bay. 

The armies clashed with cries and shouts, the 
whizzing of darts and hissing of arrows, wi'ote the 
poet. The battle-cry of the Franks sounded high 
above the confusion. Roland was ever in the fore- 
front of the battle. His sword, Durendal, cut down 
the bravest and strongest of the enemy, and his 
powerful: war-horse trampled the turbans of the 
Moors under its hoofs. His brother-in-arms, Oliver, 
called to him to summon Charlemagne’s aid by sound- 
ing his horn, but he refused and the battle went on 
fiercer than before. But there was no resisting the 
overwhelming numbers of the enemy. One by one 
the dauntless Imights fell fighting, and soon only ar 
few remained alive. Then Roland, knowing that 
death was near, raised his horn to his lips and blew 
a mighty blast, 

Now this horn, or oliphant as it was called, had 
been a gift from the King. Only Roland of all the 
knights was strong enough to sound it, and so wild 
and sweet and penetrating was its note that on hear- 
ing it birds fell from the trees, the ground shook, 
chimneys fell from the houses, and people cried out 
with their fingers in their ears. Only in deadliest 
peril would Roland sound his horn. But now— 
Roland raised to liis lips the oliphant, 

Drew a deep breath, and blow with all his force, 

High are the mountains, and from peak to peak 
The sound re-echoed ; thirty leagues away 
‘Twas heard by Carle and all his bravo compeers. 

Cried the King: “Our men maJte Battle!” 

The Death of Roland 

At once Charlemagne turned back, but it was too 
late. All of the little army was slain and Roland 
was dying. 

The Count Roland feels through his limbs the grasp 
Of death, and frOm his head ev'n to his heart 
A mortal chEl descends. Unto a pine 
He hastens, and falls stretched upon the grass. 

Beneath him lies his sword and oliphant, 

And towards the heathen land he turns liis head. 

That Carle and all his knightly host may say: 

“The gentle Count a conqueror has died." 

So in the sad Pass of the Roncesvalles perished the 
mighty Roland, the hero of the Franks. 
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RotAND ird-lan'), Madame (1754-1793). “0 Lib- 
erty, what crimes are committed in thy name,” cried 
, this eminent Frenchwoman, and bowed to the clay 
statue of Liberty standing near the guillotine. Then 
placing her head on the block, she paid with her life 
for her opposition to Robespierre, Danton, and their 
fellow Terrorists of the French Revolution. 

As a child in Paris, Marie Jeanne Philipon— as she 
was then named — ^was a great reader, devouring all 
that came her way, and the reading of Plutarch 
made her a republican. In 1780 she married Jean 
Marie Roland, a government official who afterwards 
became a leader of the Girondist party. When the 
Revolution came, Madame Roland, with her mascu- 
line intellect and woman’s heart, became the queen 
of a coterie of young and eloquent enthusiasts in 
Paris, who professed moderate republican views and 
opposed the excesses of the more radical party. The 
frequenters of her drawing-room included not only 
all the famous and ill-fated leaders of the Gironde, 
but at first even Robespierre and Danton, leaders of 
the Jacobins, were of her circle. 

When the Girondists fell, because of their protests 
against the " September massacres” and their attempt 
to guide the Revolution in moderate courses, her 
husband escaped from Paris to safety. Madame 
Roland was arrested and spent months in prison 
before death closed her tragedy of life; it was during 
this time that .she wrote her unfinished ‘Memoirs’. 
Her character took on a new refinement through 
suffering; in Carlyle’s phrase, “like a white Grecian 
statue, serenely complete, she shines in that black 
wreck of things.” On Nov. 8, 1793, she was carried 
to the guillotine along with a trembling printer, 
whom she asked the executioner to take first in order 
that her fellow victim might be saved the horror of 
seeing her head fall. A week later her husband died 
by his own hand near Rouen, unwilling to live longer 
in a world of violence and disorder. 

Romance, In the Middle Ages the nobles of 
Europe lived in lonely castles, usually perched in 
some inaccessible position; and no less lonely was the 
life of the people within. There were few books to 
read and fewer who could read them. Travel was 
hazardous and rarely undertaken except for a pil- 
grimage or a crusade. 

In such a life one can underatand that visitors were 
eagerly welcomed. Peddlers, jugglers, mountebanks 
of all sorts, were constantly being entertained. Most 
welcome of all was the minstrel or singer, who was 
called a trouv&re' in northern France and a troubadour 
in the south. Lord and lady, children and servants, 
would gather around the fireplace of the great hall 
to hear the minstrel chant his thrilling tales of love, 
of war, and of mighty deeds. Through his array of 
songs ran the spirit of chivalry, the social ideal of 
the feudal age. (See Feudalism; Knighthood.) Chiv- 
alry taught knights to defend the church, to make war 
against the infidel unceasingly, to be courteous, and 
to keep their word no matter what difficulties arose. 


Around these ideals, and around the stories of 
history and legend which exemplified them, the 
minstrel built his lays . They were caUed ‘ ‘ romances ’ ’ 
because the minstrels u.sed one of the “Romance” 
languages — ^that is, languages derived from the old 
Roman or Latin tongue. (See Romance Languages.) 

The theme of all these early romances is a quest 
or search. Whether it is the Holy Grail the knight 
is seeldug, or a lost mistress or mother or father; 
whether he is seeking forgiveness for a sin or for lack 
of faith in his lady; or whether he is merely seeldng 
adventure for its own sake — there is always a quest. 

The people of the Middle Ages loved to hear of 
heroes of their own as well as of other lands and times. 
In France they wanted to hear of Charlemagne, the 
great Idng who had conquered barbarian and Saracen 
(see Charlemagne). They liked to hear of his nephew, 
the legendary Roland, who had died fighting bravely 
against such great odds (see Roland). Other cycles 
of stories grew up about King Arthur and the Knights 
of the Round Table, various heroes of the Crusades, 
and Alexander the Great. 

Stories that Grew with Age 

These bright romances grew sometimes to enormous 
length, as singer after singer embellished the tales 
handed down by word of mouth and added new 
episodes in response to the eager demands of his 
listeners. At ffist such tales were nearly all in 
verse, but later prose stories began to appear. An 
immense, body of these romances still exists, written 
down by various singers and later collected. 

To modern taste many of these romances seem 
fantastic or childish stories, strung loosely together 
at tiresome length. Yet there is hardly oiie without 
its elements of charm and passages of striking 
beauty. ‘Amadis of Gaul’ is one of the most inter- 
esting. Whether the original of this story was 
French, Spanish, or Portuguese no one can decide;, 
but it is, as someone has said, “the prose epic of 
feudalism.” The adventures in this 14th century 
story range from Scotland to Turkey, and giants, 
enchanters, and magic chambers fill it with amazing 
incidents. Although Cervantes wrote his ‘Don 
Quixote’ especially to ridicule the old romances, he 
declared that ‘Amadis of Gaul’ is “the best of aU 
books of tills kind that have ever been wiitten.” 

To Enghsh readers the most important group of 
romances is that dealing with King Arthur and the 
Knights of the Round Table, and the search for the 
Holy GraR [see Arthur, King; Galahad; Round 
Table). In prose form the legends of King Arthur 
are preserved in the famous work of Sir Thomas 
Malory, ‘Morte d’Arthur’, and in poetry they have 
been adapted by Tennyson, Swinburne, and other 
poets. In fact, the Arthurian legends have served 
as the richest storehouse of romance from which the 
English poets have drawn. Perhaps even more 
important is the fact that these medieval romances 
contain the germ from winch the modern novel has 
sprung, and that the name has been retained to denote 
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tile type of fiction in which the imagination is given 
free rein to deal with extraordinary _ events and 
characters of transcendent virtues and vices as in the 
stories of the Middle Ages. [See Novel.) 

Romance LANGUAGES. The French, Itahan, 
Spanish, and Portuguese languages, different as they 
are today, are all direct descendants of Latin, the 
language of the Romans. When Roman colonists 
spread over Europe as far north as the German 
forests, they took their language with them. This 
eomttion language of Europe underwent many curious 
and interesting changes when learning died out under 
the barbarism of the Dark Ages. Even in the days 
of the Roman Empire, the Latin spoken by the people 
in the various provinces varied considerably, and 


these differences, influenced by the native tongues 
of the conquered peoples, by racial character, by 
geography, and by many other causes, finally trans- 
formed the various dialects into languages so different 
that one who does not know Latin can hardly see 
any point of resemblance. This group of languages 
is called the “Romance” group from the fact of their 
common descent from the Roman tongue. Because 
they are all derived from Latin, a knowledge of Latin 
is a great help in learning them. In addition to the 
four languages mentioned, the Romance group also 
includes Rumanian and several minor tongues, includ- 
ing a French dialect called ProvenQal, which was 
formerly spoken in the south of France and was 
chiefly used by the troubadors or medieval min,strels. 


"D OMAN HISTORY. When the curtain rises upon 
the pageant of Roman history, it disclosek the 
destined mistress of the world a tiny settlement on 
the Palatine hOli One of the famous seven hills, about 
17 miles from the mouth of the Tiber, in central 
Italy. At this point the river was easily fordable 
and so merchants from the south had settled here to 
trade with the powerful, wealthy, and more civilized 
Etruscans who occupied the lands to the north. The 
settlement of the Palatine fifas made by men known 
as “Latina,” who dwelt in the little plain of Latium 
(the modern Campagna). On the nearby hills were 


other settlements, the most . important of which 
seems to have been made by Sabines. They, like 
the Latins, were one of the Italic peoples which 
had pushed down from the north about 1000 b. c, 
and conquered the originaL inhabitants of the 
peninsula, a dark people of the so-called “Mediter- 
ranean”' stock. Another branch of the great Indo- 
European stock had invaded Greece at about the 
same time. (/See Etruscans; Races of Mankind.) 

The various settlements on the seven hills finally 
joined to make one city, with common laws, social 
organization, and religion. At first the Latin chieftains 







City Founded by Romulus 


VerglUs reciting a poem, perhaps one of the Georgies,, in which he celebrates the husbandman, or a part of the Aeneid, written to 
the glory of Rome, while laurel-crowned Horace awaits a chance to read an ode or two. The bald-headed man at the right is 
Maecenas^ a lover of the arts and letters and a generous wan of wealth whose name has ever since been a synonym for a patron of 

poets and painters* 

ruled, but before long— perhaps as early as 750 n.c. and the Curiatii, three brothers from the opposing 

—the community fell into the hands of Etruscan sides who were selected to decide the struggle by 

princes from across the Tiber. Under their enlight- personal combat. The Roman champions won, and 

ened though despotic rule Rome grew steadily in not long afterward Alba Longa was destroyed and 

importance and power, and great temples and public its people moved to Rome. During the reign of 

works were constructed, notably the huge sewer, the Ancus Martius, the next king, many troublesome 

Cloaca Maxima, which stands to this day. After Latin cities were conquered and their inhabitants 
about two and a half centuries, however, their cruelty brought to Rome. This ruler is said also to have 
and tyranny caused a revolt which resulted in their built Rome’s seaport Ostia at the mouth of the Tiber, 
expulsion. From that day the name of "king” re- Rome Becomes a Republic 

mained so hateful to the people that even the most Tarquinius Priscus, the first of the Etruscan kings, 
despotic of rulers in the later days of the Roman Em- drained the city, improved the Forum, the commercial 
pire never dared assume the title. and political center of the town, founded a temple to 

: At first the Romans had no written records, and the Jupiter, and carried on many wars with the neighbor- 
traditions of their early history became so intermin- ing peoples. Under Servius Tullius, the sixth king, a 
gled: with fable that historians have difficulty dis- treaty was made with the Latin cities acknowledging 
tinguishing fact from fancy. These legends tell how Rome as the head of all Latium. Servius Tullius 
Romulus ruled for 37 years after he founded the city enlarged the city, the story goes on, and built a wall 
in 753 B.c. (see Romulus) ; and how he was followed around all seven hills. The last of the kings, Tarquin- 
hy Numa Pompilius, a wise and pious ruler who, ius Superbus, was a tyrant and oppressor of the 
under the guidance of his wife, the nymph Egeria, people. He scorned religion, but was induced to buy 
issaid to have taught the Romans the arts of peace the famous Sibylline, books that thereafter were the 
and the worship of the gods. Under his successor, chief guidance of Rome in the hour of need {see 
Tullus Hostilius, the Romans conquered Alba Longa, Sibyls). A rebellion against him was led by Junius 
the religious center of the Latin people. In this war Brutus, who drove him from the throne (510 B.o,). 
took place the famous coiltest between the Horatii Rome now became a republic, 
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; Four times the banished Tarquiti attempted to 
regain his power. First, he enlisted the aid of Brutus' 
two sons. When their treachery was discovered, the 
stern old father, true to the ancient Roman ideal of 
duty, condemned them both to death. Next, the men 
of Veii and Tarquinii, two Etruscan cities, marched 

WHEN ROME WAS MIS 


At First the Patricians Ruled 


aristocratic citizens, called the “ patricians,” who were 
supposed to be the descendants of the three original 
tribes of Rome. The common citizens, the "plebs” 
or “plebeians,” at first had little more to do with the 
business of government than they had had in the days 
of the kings. But bit by bit they tore down the 

TRESS OF THE WORLD 


As your eye travels along the shaded portions of the map girdling the Mediterranean, it takes in virtually the whole of the ancient 
civilized world. From the Atlantic to the Caspian, from Britain to the Red Sea, from beyond the Rhine and the Danube to the 
deserts of Africa, a hundred million souls, perhaps, in Europe, Asia, and Africa, vrere bound together in a far-flung empire such 
as the world was not to see again until the rise of the British Empire. 

on Rome to force Tarquin’s restoration. Brutus was barrier which separated the two orders, and the 

slain in the fight, but the Romans won the day. Next, internal history of the republic for the next three 

Lais Porsena, an Etruscan prince, seized a height centuries is largely the story of how the plebeians 

across the Tiber from Rome. The city was saved wrested reform after reform from the patricians, 

only by the heroism of Horatius and two compan- In the early days of the republic the ruling power 
ions, who held off the whole Etruscan army while was divided between two patrician magistrates, 

the Romans destroyed the bridge (as you may read elected for one year. These were the “consuls.” The 

in the story accompanying the article on Tiber assembly in which they were chosen (the comtiia 

River). Einally Tarquin stirred up his son-in-law, centuriata) was made up of divisions apportioned in 

Octavius Mamilius, chief of aU the Latins, to lead a sucli a way that votes of the patricians counted for 

revolt. But: the Latins were crushed in the famous much more than those of the far more numerous 

battle of Lake Regillus, in which, the story goes, plebeians. The Senate, the most important political 

the Romans were aided by Castor and Pollux. body, consisted of 300 men chosen by the consuls from 

The young republic which now set out on its long the patricians. Thus shut out from office and political 

career of almost incessant warfare was far different power, the plebeians were grievously oppressed by 

from the great republics of today. It was only a tiny their wealthy fellow-citizens. True, they were 

city-state, much like the city-states that were flourish- protected from the worst dangers of arbitrary power 

ing at the sarae time in Greece. Its area was less than by the lex Valeria (Valerian law) passed in 509, which 

400 square miles and its population perhaps 150,000. provided that whenever the life or rights of any 

Chief power was in the hands of the wealthy and citizen were at stake, he could appeal from the 
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The Plebeians’ Strike for Justice 


ost splendid era of Roman architecture. 2. Cicero, orator, philosopher, iMn of 
Carthaginian generals, and the most formidable foe that ever threatened Romo 

• under whom the Roman Empire reached its greatest extent. 

... - .... 6. Augustus, the heir of 

iwueu w. u. 

Scipio Africanua, great general, victor at Zama over Hannibal. 


3. Hannibal, greatest of aU, 

■ ' 4. Trajan, the soldier-emperor ^ - . 

- -- ’^-)-buildor. uncrowaed monarch In the last years of the Republic. 

Caesar and the first exaperor in name, 7. A'"’ , « mm.. 

■ new officials, called "tribunes,” who 
should have the right to veto the act of any magistrate 
which bore unjustly on any citizm. 

From this beginning, the plebeians went on to gain 
other rights. They soon won recognition for an 
assembly of their own (the concilium ■pleUs), and 
forced the appointment of a commission of ten meu 
(decertmra) to put the laws of the state in writing 


letters, statesman. 

up to the day of its downfall. , . 

S. Julius Caesar, orator, soldier, empire- 
C:.zzz,z :.z.t ttz fir: t r!r.r“-' 

magistrates to the assembly of the people. But they 
suffered from unjust debt laws and from unfair dis- •- ^ 

tribution of the “public lands”— the territory won 
by conquest. 

When a Whole Nation Went on Strike 
To redress their wrongs the plebeians resorted to 
what might he called a “general strike.” In494B.c. 
they marched out of Rome in a body and thrptened 
to make a new city. The “ first secession” so, terrified 
the patricians that they agreed to cancel all debts 
and release those imprisoned for delpt. , Further- 
more the plebeians were granted the right . to be rep- 






Mistress of All Italy 


after, another. . The chief of these, which were estab- 
lished to relieve the consuls of the growing burdens of 
administration, were those of quaestors, or treasurers; 
censors, who kept the lists of the citizens, assessed 
taxes, and supervised public morals; and praetors, or 
judges. The struggle was long drawn out, and it was 
not until 367 that it was decided that one of the two 
consuls should be a plebeian. In 350 the plebeians 
were admitted to the dictatorship, which was an extra- 
ordinary magistracy whereby supreme power at 
critical times was given to one man (seeCinoinnatus). 

Admission to these offices carried with it admission 
to the Senate, since vacancies were filled from those 
who had last been elected to public office. The 
Roman Senate of the republican period has been called 
the “most distinguished and important political body 
which has ever existed in the wurld.” Its members 
were appointed for life, and executives were bound to 
submit to it all important measures. In theory it was 
a purely advisory body, but since its membens were 
ex-magistrates, reprasenting the highest ability and 
influence of the state, any advice it gave was almost 
certain to be accepted, for no magistrate would dare 
challenge such a body unless he was prepared to back 
uj) his act by force of arms. 

The growing power of the plebs was marked by the 
gradual rise of a new voting body, the comitia tributa, 
in which one man’s vote counted for as much as 
another’s. This developed from the plebeian assembly 
{concilium pleUs, which still continued to meet) by 
allowing patricians also to participate. After .the 
passage of a law (les; Hortemia) in 287 B,o. making the 
acts ' of the plebeian assembly binding : bn all the 
people, these two bodies made most of the laws. 

The Struggle between Rich and Poor 
, Side by side with the struggle :for political power 
went on the economic struggle between rich and poor. 
The wealthy landowners continued to increase their 
estates, , appropriating the best of the lands and in- 
creasing their herds until they monopolized the 
public pasture. They continued the practice of 
lending money; at ruinous interest to the small pro- 
i)ri,etors, reducing: them to slavery, when they could 
hot pay. Moreover, the population of Rome was 
increasing too fast, and the soil was becoming poorer 
because of the primitive farming methods. The bur- 
den of constant warfare fell most heavily on the 
plebeians, who had to leave their little , farms to fight 
the state’s battles. Gradually, however, reforms were 
forced through, cliief of which were the Licinian laws 
of : 367, which again revised the debt laws, limited 
holdings to 300 acres, and compelled the large land- 
owners to employ a cei'tain proportion of free laborers. 

. While these momentous changes were taking place 
at home, the little city-state had been gradually 
extending its power. Compelled at first to fight for 
its very existence against powerful neighbors, Rome 
gradually: fought her way to the leadership of the 
Italian peoples and so paved the way that was to lead 
to the conquest of the world. : 


The most formidable of its early foes had been the 
Etruscans. With their greater numbers and superioi 
civilization, the Etruscans would probably have 
reduced Rome to vassalage but for the destruction of 
their fleet in a war with the Greek city of Syracuse in 
Italy (474 b.c.), and the constant pressure of the 
Gauls from the north who swarmed into the Po 
valley toward the end of the .5th century and laid 
waste the Etruscan cities of the north. Thus aided, 
the Romans had finally been able (396 b.c.) to take, 
after a ten years’ siege, the powerful Etruscan strong- 
hold of Veil, eight miles from Rome. 

When the Gauls Sacked Rome 

In its conflicte with this foe and with neighboring 
Italic tribes (chiefly the Aequians and Volscians), 
Rome was supported by the other Latin cities to the 
south which were united under the name of the Latin 
League and had made a treaty with Rome for mutual 
defense. The victorious progress of Rome received a 
temporary setback in 390, when wandering Gauls 
advanced through the heart of Etruria, laying waste 
the laud as they went, and captured and sacked 
Rome. Legend tells how the garrison on the Capitol 
Hill was aroused in the nick of time by the caclding of 
the sacred geese, and repulsed the storming party. 
After, a fruitless siege the Gauls accepted a heavy 
ransom and returned to the valley of the Po, 
Though Rome, had been burned, the Etruscans had 
suffered far worse in the invasion and were so weak- 
ened that Rome was able to seize their southern 
possessions and in another century to conquer their 
whole territory. , 

Meanwhile the Latin League liad become restive 
under the growing power and arrogance of their, 
ally and attempted, to break away from its control. 
Prom the two years’ war which followed (340-338), 
Rome emerged .victorious, reducing some of the towns 
to vassalage, ' giving others full Roman citizenship, 
and others partial citizenship (the “Latin right’’). 

Another formidable foe in central Italy still 
remained to be reckoned with, the Samnites, who 
were also of Italic stock. , The first conflict with this 
warlike people (343-341) had been interrupted by 
the Latin revolt. The truce then made was broken a 
few years later (326) and a de.sperate struggle con- 
tinued, with interruptions, until the decisive battle 
of Sentinum (295) made Rome supreme over all 
central aird northern Italy. 

Only southern Italy, occupied by a disunited group , 
of, Greek city-states, remained independent. Its 
fate was not long delayed. Alarmed at the spread of 
Roman power, the Greek citie.s appealed to Pyrrhus, 
king of Epirus in Greece. He inflicted two telling 
defeats on the Roman army and then crossed to 
Sicily to aid the Greek cities there to throw off the 
yoke of Carthage. Encouraged by the arrival of a 
Carthaginian fleet, Rome renewed the struggle, and . 
in 275 repulsed Pyrrhus in the battle of Beneventuin 
{see Pyrrhus). One by one the: Greek cities were 
taken, and Rome was mistress of all Italy, 
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A Nation of Soldiers 


1. A Soman lantern found near PompelJ* i. Medical instrumesta* 3. Poitefr vase, showing tTpical ornaments. 4. Baking 
pan for small cakes. 5. A glass urn. to hold ashes of the dead. 6. Iron sword and bronze-plated scabbard, found In the 
Thames near London. 7. Scissors, thtmblei and two keys. 8. Saw, hammer-head and T-square. 9. Skillet, found in England. 

10. A strainer. 11. A bronze jug. ; 


Nowhere did Homan genius shine with greater 
brilliancy than in the system which was gradually 
devised to weld these immense conquests into a con- 
tented and unified whole. Instead of treating the con- 
quered cities of Italy as mere' subjects, to be exploited 
for the interests of the conqueror, Home granted 
many of them the privileges of Roman citizenship, in 
full or in part, as she had done with the Latin cities. 
Most of them' were given the status of “allies,’' with 
self-government and the right to trade and inter- 
marry in Rome, but not to vote. Furthermore all 
Italy was dotted with colonies of Roman citizens, 
most of whom retained their full civic rights. Cou- 


siderable territory, nearly one-sixth of all Italy, was 
annexed and distributed among Roman citizens. Thus 
a common interest in the welfare of Rome was spread 
throughout the land. 

Two centuries of warfare had now made Rome a 
nation of soldiei's. Her only remaining rival in the 
western Mediterranean was the Phoenician colony, 
of Carthage, which was the chief naval power as Rome 
was the chief land power. Carthaginian warships 
made the western Mediterranean a closed sea, and 
sunk the trading vessel of any other city which dared 
to bid for a share of the rich commerce of this region. 
Such a condition was intolerable to the pride of Rome, 
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and a conflict for Mediterranean supremacy (the 
Punic Wars) began in 264 B.c., which continued with 
interruptions until Carthage was finally destroyed in 
146. The courage and endurance of Rome were tested 
to the utmost in this “most wasteful and disastrous 
series of wars that has ever darkened the history of 
mankind.” The war with Hannibal (the Second 
Punic War), one historian asserts, was “a trial such 
as no people has ever gone through before or since, 
and survived.” But the stern devotion to duty, which 
was the keynote of Roman character, prevailed in the 
end, and after the battle of Zama (202 n.c.) Cai'thage 
was reduced to the status of a vassal state. Fifty 
years later, with savage vindictiveness, Rome again 
attacked her prostrate rival and razed the city 
(Third Punic War). (See Carthage; Hannibal.) 

Winning World Mastery 

Rome was now well launched on her way to world 
dominion. One conquest led to another. Upper 
Italy (Gallia Cisalpina), Sicily, Spain, Macedonia, 
Greece, and Asia Minor were subdued and made 
Roman provinces. Intoxicated with their sudden 
rise to imperial power, the new generation of states- 
men departed from the wise policies of their great 
predecessors and gave themselves over to ruthless 
aggression and spoliation. Most of the conquered 
lands were administered by governors (proconsuls), 
who ruled like oriental despots with the sole aim of 
amassing in their one year of office wealth for a life- 
time. Such enormous taxes were wrung from the 
subject peoples that they not only defrayed most of 
the expenses of the Roman state but enriched the 
greedy tax-farmers (pu5Kcom), who purchased the 
privilege of collecting the taxes. Wealth poured into 
Rome from the four corners of the globe, and the 
ancient simplicity of Roman life gave way to Asiatic 
luxury and pomp. Morals were undermined; vice 
and corruption flourished. The suddenly enriched 
officeholders acquired estates, buying up the 
little farms of the poor peasants, who could not 
compete with the hordes of slaves that worked the 
great plantations. The streets of the capital were 
flooded with a poverty-stricken rabble-— ruined farm- 
ers, discharged soldiers, and idlers from all Italy — 
who lived on state and private charity and on 
bribes bestowed by office-seekers. 

Between the aristocracy of birth and wealth and 
the vast moneyless mob there was bitter hostility. 
War of class against class was bound to come. A few 
patriotic statesmen tried to avert the dreadful climax, 
but in vain. The Gracchi brothers, grandsons of the 
great Scipio Africanus who defeated Hannibal at 
Zama, came forward as champions of the people and 
proposed laws to redistribute the public lands and to 
limit the powers of the corrupt and selfish Senate. 
Both fell victims to the hatred of their foes, Tiberius 
in 133 B.C., and Gaius 12 years later. 
vThe death of Tiberius marked the beginning of a 
century of revolution and civil war that ended in the 
downfall of the Roman Republic and the establish- 
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ment of the Empire. Henceforward armies, not votes, 
were to determine the course of events. First of the 
popular military chiefs was Marius, who had become 
a national hero by capturing Jugurtha, leader of an 
insurrection in Africa, and almost destroying (102-101 
B.c.) a horde of German barbarians (the Cimbri and 
Teutones) who had disastrously defeated four Roman 
armies one after another. In the year 90 the Italian 
allies, who had long in vain demanded full Roman 
citizenship, rose in revolt (the Social War). The 
struggle lasted two years and ended in the bestowal of 
the rights demanded. 

Rivalry between Marius and Sulla, an adherent 
of the senatorial party, for command in a war against 
Mithradates in Asia Minor led Sulla to march with 
his troops on Rome. For the first time Rome was 
invaded by a Roman army. As soon as Sulla and his 
legions were safely out of the way in Asia, Marius in 
turn seized Rome with his army and massacred many 
of the senatorial leaders. On his victorious return in 
82, Sulla took a fearful revenge, slaughtering more 
than 5,000 of the people's leaders and confiscating 
their goods. As “perpetual dictator” (81-79) he 
passed laws transferring supreme power from the 
people to the Senate, but in vain; the aristocrats were 
too corrupt and feeble to keep the reins of power. 

The history of the remaining years of the republic 
resolves itself into a series of biographies' of the great 
adventurers who now made themselves masters of 
the town and disrupted state, sometimes joining 
hands to make their position secure, sometimes 
waging savage civil warfare (see Caesar; Cioerd; 
Pompey). The only thing that saved the vast edifice 
of Roman power from crashing to final destruction 
was the emergence of two statesmen of commanding 
genius, Caius Julius Caesar and his great-nephew 
Augustus (Ootavian). Scrapping the old republican 
framework; except in outward form, they remolded 
the tottering structure into an empire, in which all 
power was gradually concentrated in the hands of , a 
single ruler, backed by the might of the Roman 
legions. How this change was brought about is told 
in the articles on Julius Caesar and Augustus. (See 
also Cleopatra.) 

Two Centuries of Peace and Prosperity 

With the establishment of the empire, the century 
of civil strife, which had also seen almost constant 
warfare abroad, was followed by two centuries of 
profound peace broken only by frontier warfare. At 
home literature and civilization flourished, and in the ' 
provinces responsible men held power. More and 
more the Mediterranean world assumed the aspect 
of one great nation. Paved roads led from end to end 
of Italy, and into what are now France and Germany, 
Fragments of Roman roads still exist even in far-away 
Britain, aqueducts and bridges in France, and Roman 
wells in the Egyptian oases of the Sahara. Roman 
citizenship was extended to all free men throughout 
the empire and Roman law was administered in every 
court. In this period of tranquility, the new religion 
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At the left is the ambassador sent by Pyrrhus to offer peace to the Senators, because he foresaw that It would be difficult to subdue 
the Homans, even though they had suffered heavy losses In the recent battle of Heraclea (280 B.C.). At first the Homans wore 
inclined to welcome peace, but the aged Applus Claudius Caecus, the builder of the Appian Way, though so weak that he had to he 
carried into the Senate chamber, denounced the peace, and stimulated his fellow Senators to reply that Rome never negotiated with 

an enemy on Roman soil. 


\ Great Power Beeins to Decay 


ROMAN HISTORY 


THE ROMANS DEFY THE CONQUERING PYRRHUS 


founded by Jesus of Nazareth had an opportunity to 
grow, slowly, but with comparatively little interrup- 
tion, untE in the reign of Constantine it became the 
official faith of the Roman Empire, and ultimately of 
the whole Western World. 

But, though the “Roman peace” {■pax romana) 
spread its beneficent aegis over the civilized world, 
though the remotest lands were ransacked to supply 
the wealthy citizens with luxuries and delicacies, 
though art and letters were prized and fostered, the 
national character was steadily decaying. Gone was 
the fundamental seriousness (gravitas) of attitude 
which marked all the conduct of Romans of the 
antique mold. Gone was the old reverence for the 
family, for the state, and for the gods, Prosperity had 
brought in the leaven of corruption. In place of a 
Brutus, offering up his sons on the altar of duty to the 
Btate, we find a Nero, murdering his mother and his 
wife at the prompting of a Poppaea. Selfishness had 
become the first law of life. The passion for a life of 
luxurious ease ruled in all classes. The rich amused 
themselves by giving feasts of unparalleled splendor; 
the poor had their panem et circenses — ^free bread and 
free shows. Slave labor had degraded the once sturdy 
peasantry to the status of serfs or beggars. The back- 
bone of the nation, the middle class, had almost 
disappeared; there were only the very rich and the 
very poor. After the time of Diocletian the Whole 


empire was put in leading-strings, and under the 
absolutism of one-man rule society became stagnant, 
politically, industrially, and mentally. Emperors 
could build up and maintain a bureaueratio 
organization of great efficiency, but they could not 
cure the cankers at the heart of the people. 

The events of the imperial history of Rome need not 
detain us long. Augustus was followed by his stepson 
Tiberius (14-37 a.d.), a capable but unpopular ruler; 
then came the mad Caligula (37-41), whose life was 
ended by his own officers after he had reigned for only 
four years. Claudius (41-54) was not a strong ruler, 
but his reign left its mark on the history of the empire, 
for his generals conquered the southern part of Britain. 
The infamous Nero (54-68), was the last ruler of the 
line of Augustus, and his death ended the first cen- 
tury of peace {see Nero). For two years there were 
struggles for the throne between rival military 
commanders, and civil war was threatened, but with 
the triumph of Vespasian (69-79) the government 
again became stable. During the reign of Vespasian’s 
son Domitian, a cruel half-mad tyrant, all Britain 
was conquered. 

Domitian was followed by a line of five great emper- 
ors — ^perhaps the wisest and noblest line of rulers the 
world has ever seen. Nerva's brief reign (96-98) was 
followed by that of the great conquering emperor 
Trajan (98-117), under whom the empire reached its 






The End of the Empire 


After Rome’s conquest of the East, the sturdy simplicity that marked the Roman life of earlier times gave way to Oriental luxury and 
snlendor. The women decked themselves in diamonds, pearls, and rubies from India and robed themselves in silks from China. 
PeMhea. apricots, and other rare delicacies, then appearing for the first time in the Homan world, were brought at immense expense 
to furtish their tables. And, worst of aU, her citizens became degenerate, like the corpulent gourmand at the head of this table, 

greatest extent. The capable and energetic Hadrian The transfer of the capital meant ultimately a 
(117-138), consolidated and improved the organi- division of the empire. The story of the Byzantine 

zation of the empire and fortified the frontiers, Empire is a long and glorious one, that of the West- 

building the great wall across northern Britain, parts ern Empire from this time on merely one of weakness 

of which stand to this day. The period of his wise and decline (see Byzantine Empire). Gradually the 

rule and that of the philosopher-emperors Antoninus northern barbarians seeped into Italy and in 410 

Pius (138-161) and Marcus Aurelius (161-180) was Alaric took Rome. The Western Empire from that 

pronounced by one great historian to be the happiest time became the prey of sueces,sive waves of barbo- 

era in the entire course of human history, if the rians. (iSiee Alarie; Goths; Huns; Lombards; Vandals.) 
welfare of the great ma,ss of the population be con- In 476 Romulus Augustulus, the last of the im- 
sidered. (iSee Marcus Aurelius Antoninus.) perial linein theWest, who combinedin his name that 

After Marcus Aurelius, the decline of the empire of Rome's legendary founder and that of her first 

set in. The legions had found that they could malce emperor, was deposed by the barbarian leader Odoa- 

emperors at will from among their own numbers, and cer. The Roman Empire was at an end and the 
they set up SO such soldier-made rulers in 90 years, barbarian kingdoms of the Middle Ages were soon 

The flood was at length stemmed by Diocletian to take its place. But in reading the history of 

(284-305), but he stemmed it at the price of turning France, Italy, and Spain, you will realize that the 

the Roman state into an oriental despotism, abolish- end of the Roman Empire was in a way only its 

ing the last pretense of republican liberty. The beginning. These new kingdoms governed themselves ; 

Senate was now no more than the city council of Rome. largely by Roman law, spoke forms of Latin, and 

Diocletian also took the first step that ultimately professed the Christian religion. Thus, even though 

led to the division of the empire, entrusting an the great empire decayed and fell, Rome had Won a 

associate, “Augustus,” with the government of the new spiritual dominion, for the new faith spread 

Westj while he himself ruled the East. The decline throughout the lands which the Roman power had 

in the importance of Rome that began with Diode- brought together but could no longer hold, and the 

tian was consummated when Constantine moved his seat of the great pagan power became the head of the 
capital to the Greek city of Byzantium on the Black Christian church, tho fountain-head of western Eu- 
8ea (330 a.d.), renaming it in his own honor Con- rope's new faith. (See also Greek and Roman Art; 
etantinople (see Istanbul). Italyj Latin Language and Literature.) 




"All Roads Lead to Rome" Said an Ancient Proverb, This is One of the Most Jamous of Them-— the Appian Way 

R ome. Rome is, in " grandeur that was. Rome'* was spread like a Mark Antony’s speech in 
• truth, the Eternal mantte over the civilized world when Christ was the place where Antony 
City; we may say of it ^orn; and today the ruins of the empire and the priceless and where he 

that its past and its pres- of Renamance and modern art make this aty burned his friend’s body 

Time rolls back m Rome {g f(g jj^gtung capital of the new and growing hurnan ■ touch of 

asinabook. We walk on kingdom of Italy formed a few score years ago< Rome, the kind of thing 

the very dust of Caesar, possible nowhere else, 

and every step we take is on historic ground. Fallen AH travelers to Rome first come to the Capitol 
Rome, the Rome which ruled the world for 500 and the Forum; there is no other site on earth in 
years and had an extensive, empire before Christ was , which is concentrated so much of the vital history: of 
born, is 20 feet under us wherever we go. Caesar’s the world. Out of the little narrow streets we come 
palace, Peter’s prison, Paul’s lodgings— they are the suddenly upon a great flight of steps, handsome and 
foundations of the modern streets of Rome. The steep. We run up, past the ancient statues, past the 
huge area of the Forum has been laid open; here and milestone from the Appian Way — ^whioh Paul must 
there elsewhere a fragment has been dug up or a have looked upon and said, “Still seven miles to 
cellar excavated, and every day men uncover bits Rome’’— past the cage of living wolves kept there in 
Of the old Roman empire. But it is only bits, and memory of Romulus, into the Capitol square. Bet 
Rome must be razed to the ground if the wondrous us go first into the Capitoline museum, and spend 
things beneath it are to be revealed. five minutes in the most amazing portrait gallery to 

What these wonders are we know in part. There be found anywhere. _ 

are no ruins in the world so thrilling. The difference Here, in a little room no bigger than a dining-room, 
between Egypt and Rome is that the interest in are the Roman emperors, with their wWos and families 
Egypt is historical, the interest in Rome is human, and friends, imaged in marble by those who knew 
We know almost nothing of Rameses II; we know them. You feel here, as nowhere else, that these 
almost everything of Julius Caesar. men were reaf, and you know what we mean when 

And Rome brings Caesar as near to us as Napoleon, we say that Rome impressed its image upon the 
We walk across the place where Caesar lived. We world for all time. For here is Rome; here are the 
stand on the spot where he was stabbed by Brutus. Caesars. Here is Julius; next to him Augustus and 
Prom the only Authentic statue of him, on the Capitol, his mother. Here is the gmat philosophcr-emperor 
WR Rfin wnlk down into the D-reat Forum, and read Marcus Aurelius as a boy, then as a man, then ms 




g The Glory thatwasRomH 


wife, then his daughter, then her daughter’s husband. 
Then his son and successor, the brutal Commodus, 
who was murdered, and the wife who murdered him. 
Here is Nero’s mother, the shameless Agrippina the 
younger, who killed her second husband Claudius 
(also here) to make way for her son. Then Nero 
himself, who in turn killed his mother, and then his 
wife, whom he lacked to death before he killed him- 
self. The best and worst of rulers that the world 
has ever seen~all are here! 

We sit before these men, seeing their character and 
destiny in their faces. Surely they are the most 
thrilling marbles in the world. But we leave them, 
pass the statue of the 'Dying Gaul’ in the next room, 
and come back to the square. 

In the middle is the fine equestrian statue, in 
bronze, of Marcus Aurelius, the emperor and philos- 
opher who lived before Christianity had made its 
way, and who might have changed the history of 
mankind if he had been born a little later. Among 
the faces that we meet in Rome are some that haunt 
us as we go about, and we never forget the face of 
Marcus Aurelius, or the half-sad thoughtful face of 
the young Augustus. 

The Ruined Splendors of the Forum 

Let us leave the Capitol and come down to the 
Forum on the other side. It is disappointingly small 
to the eye at first; but it grows and grows, and 
lengthens and lengthens, and widens and widens, 
until it is a very wilderness of doom. We must have 
in our minds a clear notion of what has happened in 
the Forum since the days when this place was the 
central architectural glory of the world. As the his- 
tory of Rome was submerged by the coming up of 
other nations, so the very monuments of Rome were 
buried in the dust of centuries. 

The palaces of the Caesars fell. Their temples 
broke in pieces, and hundreds of years of ruin left 
Rome a rubbish heap. Throughout the Middle Ages 
the buildings of ancient Rome were robbed of their 
beautiful columns and stones to build the frowning 
castles of prelates and princes, or their marbles were 
burned into lime, to malte mortar for peasant dwell- 
ings. By the time the 12th century came, the place 
where these marvels had stood was an impassable 
wilderness of rubbish. Orchards and gardens sprang 
up where temples had been, and the avenues of 
triumphal processions were covered with teams of 
buffaloes and oxen. The peasantry grazed their 
cattle in the Forum; mechanics set up workshops 
here; and only a feW tops of columns standing out 
from the earth suggested the wonders that lay be- 
neath , The very name of the Forum was forgotten, 
and so little was to be seen that, at the beginning of 
the 19th century, Lord Byron wrote of what is now 
one of the highest columns in the Forum, and called 
it “the nameless column with the buried base.” 

That nameless column is named now; its base is 
revealed, and it stands in the center of the most 
remarkable excavations that the eye of man can see. 


Stroke by stroke men have carried on these exoa- 1 
vations, and the thought that comes is of the won- ! 
derful sight that Rome must have been in all its ? 
gloryl If only we could take the lid off all that re- 
mains! Four street-levels have been found, and the 
levels of the streets of ancient Rome lie sometimes ' 
24 yards down, and never less than 8 yards down, 
from the level of the streets today. Broken columns, 
ends of temples, beautiful porticoes, ruined halls, i 
mosaic pavements, rostrums, altars, fountains, 
inscriptions, lines of broken statues, houses with i 
three stories, steps leading down to cellars and up to j 
churches, enormous walls of red brick stripped of S 
their original marble, exquisite reliefs, triumphal 
arches— all stretching across the vast space which J 
begins at the base of the Senators’ huge palace and 
reaches to the arch erected by Titus after the destruc- 
tion of Jerusalem, with the Colosseum and the Arch 
of Constantine in the background. On the right, 
high up like a ruin in the skies, is the palace of the 
Caesars. 

The traveler is bewildered as he stands amid this 
ruin, and tries to picture what this place was like once 
upon a time. Here in the Forum, in the days when 
emperors walked about among the people. Were 26 
acres of halls and temples and triumphal arches; ; 
1,200 marble columns and 1,000 colossal statues; 
miles of porticoes, shops full of treasures, galleries fu)l 
of great pictures; the Senate House and the Archives 
of the Empire of the World. 

And it was not a show, all this wonder; it was not 
only to look at, but to endure. It was a thing of 
beauty made to be a joy almost forever. So well did 
they build, these Romans, that columns stand today 
in the open streets of Rome where they were set up 
2,000 years ago. So well they did everything that the 
^eat drains of the city — including the Cloaca Max- I 
ima, near the Forum— are still in use today. They I 
are big enough, as a wz’iter said 2,000 years ago, “for 
a hay-cart to pass through.” 

In this Forum where we stand, the history of Rome 
was made. It is almost true to say of Rome that 
everything happened here, 

Imagination almost reels to think of the gigantic 
splendor of this place in days when Rome was Rome 
indeed. It is wonderful to see the vastness of the 
ruins; to go round to the left of the Colosseum and 
see it whole: then, walking slowly around, find that 
this great thing is a broken fragment! 

Where Christians Fought Beasts 

The mind sunply cannot picture the Colosseum as 
it must have been when it was dedicated by the 
emperor Titus in 80 A. D., yet palaces and temples 
and tombs have been made of marble taken from this 
simple ruin. Twelve thousand captive Jews are said 
to have been engaged in building this huge place, of 
which the outside walls alone cost more than |50,- 
0CW,000. Tlitee times around the outside walls is a 
mile, and the walls rose high enough toward the sky 
to hold 20 tiers of scats for 50,000 people; and in the I 
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ROME 


midst of them, on a throne of ivory or gold, sat the 
emperor. A thousand beasts were slain in this arena 
to keep an emperor’s birthday, and how many human 
death-cries have gone up from this place nobody on 
earth can know! 

Once upon a time there were 400 kinds of plants 
among the ruins, and the first seeds of many of them 
may have come from the cages of wild beasts brought 
from distant lands. So that it is a thrilling- thing to 
pull a leaf or to pick a flower that is growing here, 
for we hold in our hand a living thing that may go 
back -to a great day at the Colosseum, when hungry 
lions were let loose on the early Christians “to make 
a Roman holiday." 

Yet even the great Colosseum can never have 
seemed so dazzling to the Romans as the very ruins 
of it seem to us, for the world in which they moved 
was so luxurious that one of them wrote complaining 
that he could “hardly tread except on precious 
stones.” A theater built for a ceremony of two or 
three days only is said to have been the greatest work 
ever made by the hand of man. It had three stories 
— one of marble, one of glass, and one of ^Ided wood; 
and the bottom story was supported by 360 marble 
columns, between which were 3,000 statues. 

Gigantic Baths of Olden Days 

There have been counted in Rome today 9,000 
columns of marble still unbroken, and it is said that 
there must have been in former days 450,000 of these 
columns at least. Some which have been found were 
six feet across. We have only to walk into the baths 
of Caracalla, or into the baths of Diocletian just out- 
side the railway station, to see how utterly words 
fail to describe the vastness of these buildings. 
Diocletian loved big things, and it is said that he set 
40,000 condemned Christians to work laying out these 
baths, with their lovely mosaic floors and wonderful 
marble walls, to cover 400,000 square yards and to 
accommodate 3,000 bathers. Such was the splendor 
of Rome! 

And while pagan Rome lived in pomp and splendor 
in the sun, her future conquerors were hiding under- 
ground. Down in the tombs were the persecuted 
Christians, driven to worship, and perhaps to live, 
among the dead. Forty groups of catacombs have 
been found outside the gates of Rome, cut out some- 
times five tiers deep in the ground, so that we may 
walk about in them today sit a depth of 40 feet below 
the surface, and walk so far in them that, if we went 
from end to end, we should travel more than 500 
miles, or half as far as from Chicago to. New York. 
Down in these tombs were the persecuted followers of 
the Carpenter of Nazareth, whose apostles had been 
led out of the gates to be crucified. The pagan 
Romans would have laughed if Somebody had said 
that these poor men hiding underground were found- 
ing an empire greater tlian their own; yet today there 
are two things that take the world to Rome. One ia 
the ruins of the emperors, the other is the monuments 
of the men they persecuted. 


The Jewel of Rome Is St. Peter’s 


The great wonder that grows upon the traveler in 
Rome is the wonder of the Two Empires. Think of 
the fact that at one time there were in Rome on the 
same day two such men as Nero and Paul! Nero 
lived in a golden house; Paul was in chains. Yet 
Nero’s empire has gone~you can hardly find a frag- 
ment of Nero in Rome today; he is the deadest of the 
emperors. Paul’s empire has come, and it endures 
forever. Peter and Paul fill Rome today! 

In the Steps of Peter and Paul 

Few things can interest the traveler more than to 
go from spot to spot and hear the still small voieei - 
You could hardly hear it in Rome 1,900 years ago, 

Go down into the catacombs, and realize that 1,900 
years ago there were but a handful of Christians in 
Europe and that they had to hide down there! See 
their secret chapels, their graves, their paintings on :j 
the walls. The emperors were on the Palatine, in -the i 
Forum, at the Colosseum; the Christians, if they , i 
were not being torn to pieces by the lions, were singing : i 
in the catacombs. ! 

We follow Paul and Peter everywhere; stand where i 
they stood, go into the house where, perhaps, Paul | 
wrote his letter to Philemon; look over the house of J 
Pudens, wonderfully well preserved. We ride along 
the Appian Way, by which Paul came to Rome— J 
miles of it we ride along, between miles of broken 1 
tombs. We pass under the gate through which he 
walked to the place where he suffered death. : 

Strange is it to reflect that here was a great civili- 
zation before Christianity ; that Christianity came into 
the very heart of it and was crucified; that the classi- , 
cal civilization ceased to be, the greatest power in the 
world broke down, and the persecuted Christianity 
inherited its greatness, establishing its empire,, 
throughout the earth for all ages to come, so that \ 
today, when the Caesars are so dead that men store 
coal in their palaces and drink liquor in their tombs, i 
the great glory of Rome is the tomb of the fisherman : 
Peter, whom Nero crucified! 

The Sublime “ Jewel of Rome” 

For St. Peter’s is the jewel of Rome. We should ; 
be careful in calling a thing sublime, but St. Peter's j 

is sublime. Out of a long mean street, we emerge ' 

into the vast square, where George Eliot felt that ,1 
nothing small or mean could come. Everybody : j 
knows the picture of it, with the half-circle of high j 
columns leading to the ends of the fagade, about 160 i 
yards in front of you. There are hundreds of these, i 
columns in four lines, and through the middle avenue 
a carriage and pair can pass. Each front column has 
a statue on the top. The vestibule is perhaps SO 
yards long, and looking down from the ceiling are ; 
probably 20 statuesy almost lost in the vastness, 
though they must be of enormous size. As we walk 
slowly toward the tomb of St. Peter, under the cen- 
tral dome, the beauty of the place grows upon us 
and becomes a dremi; we lose the world of sense, and 
live as in a vision. Nothing but the sight of it can 
convey to us a sense of its great beauty. 
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What 2.000 Years Have Done 


ter has here i 
the battle of Li 
le twin gods* 


these have traces of their antique beauty* Finest of thett we 
r and Pollux. At the extreme right is the Arch of Septinuus 
arum, broken only by the fragments of statues. 











Saman custom prescribes that it you wish to revisit the city some day, you 
should drop a cola iuto the waters ot the tamous tauhtain of Trevi. This beau- 
tiful coofusiou of rocks and sea-monsters, marble end travertine, forms one 
wall of a palace erected in 1735 by order of Pope Clement XII, The water 
supply comes from an aqueduct nearly 13 miles long built in 19 B.C. by Agrippa. , 


ROME 


Perhaps there is no dome like this anywhere. It is 
as light as can be, and its simple decorations— prob- 
ably 80 pictures on a soft gold ground, in slanting 
panels — can be easily and clearly seen, though they 
are so high that the lettering has to be longer than a 
man, and a pen in St. Luke’s hand is longer than 
St. Luke himself, in order that we may see it naturally. 

Pour huge pillars, each vast enough to occupy the 
space of a thousand standing men, hold up the dome, 
and around the church are a dozen other domes, over 
a dozen chapels, all bigger than the average church, 
and unspeakably more lovely. 


Treasures of the Vatican 


it stands not alone in its glory, but here in Rome 
among a thousand wonders. It is the greatest pal- 
ace and the greatest church on the face of the earth. 

It covers more than 13 acres. It is said to have a 
thousand halls and chapels and apartments, and on 
one ceiling alone Michelangelo gave up four hard- 
worldng years of his life. Whether this roof, or a 
roof that Raphael painted, is the greatest thing in 
art is an endless controversy among those who under- 
stand these things; but the Vatican will not be jealous 
whichever way the problem is decided, for both these 
roofs are here within its walls. Here Raphael painted , 

ROMAN FOUNTAINS AND 
CARTS ARE SIGHTS 
TO REMEMBER 


The peasants around Borne take pride In their gay 
carts. Each peasant designs and paints his own, 
stretches the collapsible, one-man top over slender 
tree branches, paints the same design on the ends 
of his olive oil barrels, and thus he identifies them 
when he goes to collact "empties" from the oil 
merchant, for no two patterns are alike. 


And as we wander in this great place, seeming to 
grow more spacious and more lovely as we walk about 
it, we come to feel that it is one of the world’s master-’ 
places. As one dome passes out of sight and another 
comes into, view, as the rich gold of the great arches 
strikes the eye, as the great mosaics and frescoes come 
-^one of them representing nine men’s work for ten 
years, 90 years of human labor — as the white marble 
tombs loom before us, the great silence of the place 
growing upon us all the whUe, we are overwhelmed! 
Its size is stupendous— 636 feet in length, while the 
tip of the cross on the huge dome is 435 feet above 
tlie ground. No vyonder that after Pope Julius 
ordered it built in 1506, it took 126 years to carry 
out the plansl 

The Wonders of the Vatican 
Yet this marvelous place is only part of a place; 
it is only one part of the greatest building in the 
world today— the Vatican. If the Vatican stood 
alone in a desert, men would build a railway to it. 
It is, of course, the wonder-house of the world, as 
full of priceless treasure as the sea is full of salt,' yet 


for 12 years; here Michelangelo must have chiseled 
and painted for most of his long and glorious life. 

Here is a gallery of pictures which no money in the 
world could buy; here are miles of sculptures, which 
speak of the world that was for ages and ages before 
the United States began. Here is Augustus, the mail- 
clad ruler of the world, who “found Rome brick and 
left it marble”; he who ordered the census which took 
Mary to Bethlehem and made a manger sacred and 
immortal, as the birthplace of an empire compared 
with which the empire of Rome was like a home of 
antsl Here he stands, this splendid Caesar, seeming, 
as somebody said, as if he were speaking those words: 
“Din of arms shall cease, and days of Wdship shall 
be softened.” Here, too, Demosthenes, chiseled by a 
man who knew him, his face caught at the moment 
when he is trying to catch the ear of a frivolous crowd 
by warning them of a danger to Athens, and we seem 
to hear him crying, “Oh Athenians, my countrymen, 
when I talk to you of political dangers you will not 
listen; and yet you crowd about me to hear a silly 
story about an ass.” " 
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M/nndef ts In the Very Air 


In the foreground is the Colosseum the playgro^ 


. in tttc roregrouna is lu*? \yuiuBs»cux**» ^ ^ - 

it this is no playground. It is the vast Piazza San Pietro, 
on it is St. Peter’s, the greatest church in Christendom. Prom 

-i which dwarfs even the splendor of the ancient city, 

Latin peoples; the Egyptian and the early Christian 
= 13 . In the Vatican library also are more than 
manuscripts, making it the greatest single 
of accurate historical knowledge in the world. 
But it would need books and books and books to tell 
us of what is here; and so packed with wonderful 
things is Rome that a book could only begin to 
describe it. Through the heart of the town runs the 
famous Corso, the chief modern street of Rome. At 
wuD Ji li. the convent where Luther stayed on 
that visit to Rome which opened his eye 3 _ and sent 
him out into the world to start the Ref ormation. Not 
-the Clementine far away sleeps the man who perhaps may have ^pt 

■ thd Reformation out of Italy, Ignatius Loyola, who 

took a little band of men into a chapel here and swore 
of them to be faithful, and founded the Order of Jesuits 
' • which has covered the earth. A little distance oft 
with 'relics of prehistoric sleeps Fra AngeUco, ivhose pictures travelers love to 


Above is a model of the ancient city as it would appear it 
Romans. In the view below you see another great circular 

Oeorge Bliot felt that nothing small or mean could appear. 

the dome of the church the modern Rome spreads out in a panorama 

Here is the famous Laocoon, that terrible group of 1 
a father and his sons in the coils of a snake; one of the museums, 
very greatest sculptures in the world , which stood in the 40,000 
palace of Titus, the conqueror of Jerusalem, who came source 
back to Rome and set up a beautiful arch, on which is 
seen today a picture of the Temple swaying in its fall. 

Here is the Sistine chapel, decorated with paintings 
by Michelangelo, most famous of which is ‘The Last 
Judgment’. Two apartments are given over to the , 

masterpieces of Raphael, including his celebrated one end of it m 
‘School of Athens’. Besides innumerable great 
paintings on the walls of its rooms and chapels, the 
Vatican contains six museums-^t — , j xr 

museum of Greek and Roman art, with the celebrated tne^ 

Apollo Belvedere; the Chiaramonti museum of clas- 
sical art; the Gallery of Inscriptions, where some 
the most valuable records of early Rome are kept, 
the Etruscan museum, . . . 






ROME 


A Mixture of Grandeur and Squalor 


Bee; and beneath the altar of that same church, with 
the lights that never go out shining in the dimness, is 
the figure of a lady in a tomb with a glass front and 
two burning lamps in it— Catharine of Siena, the 
revered mystical saint of the 14th century. 

But it is thus everywhere in Rome — ’Wonder and 
terror are in the air. Beneath one of the most imposing 
monuments lies a pope who was born so low that he 
had no name; under the very dome of St. Peter’s lies 
a man who was once an English beggar-boy. And so 
oh forever— for it is not possible even to mention here 
a thousand things that travelers go 'to Rome to see. 

We wonder at the narrow unpaved streets made 
of lava-stone, at the confusion of men and horses and 
automobiles mixed up everywhere. We wonder at 
the sound of running water in the streets, especially 
at night, when the triclding of the fountains is weird 
and odd. We are puzzled by the hills of Rome, where 
at times the next street is up an elevator or through 
a long white tunnel or up a hundred steps — and per- 
haps Michelangelo made the steps. We wonder at 
the frescoes on the outside walls of houses. Lit up 
sometimes at night with electric lamps; and if we are 
passing a great house in the dark we may be startled, 
perhaps, by the appearance of white figures seeming 
to: step out into space from niches in the wall. We 
start hack at the sight of living wolves close to us on 
the Eorum steps. It is part of the weird mystery of 
the Eternal City, the spirit of the Colosseum, the 
memory of the Forum— the something that creeps 
out of Caligula’s palace at night and fills the air with 
the terror of the Past. 

Once you go to Rome there will come into your life 
something that will never leave it until life ends; and 
you will want to go to Rome again and again and 
again, to feel yourself a far-oS looker-on, through the 
veil of centuries, at the greatest pageant Time has 
overseen. 

Aspects of the Modem City 

And now let us take a somewhat closer view of the 
■ ‘ City of Seven Hills.” Without doubt it surpasses 
all other cities in the world in historic interest. Not 
only was it the capital of the great empire which first 
brought to a large part of Europe law and orderly 
government and the arts of civilized life; it remained 
the center of European life in the Middle Ages, and 
is today at once the capital of the government of 
modern Italy, and the seat of the papacy, the head 
of the great Roman Catholic church. 

Historians are agreed that the greatness of Rome 
is entirely man-made. : Its geographical situation is : 
unfortunate. Lying on the narrow Tiber River, it 
miles from its mouth, it has none of the advantages of 
a seaport, and the comparatively barren plain sur- 
rounding the low hills of thft city was until receptly 
covered with unheal bhful marshes, breeding pestilence 
and disease. Now, through government enterprise, 
the dismal Carapagnaj including the stagnant Pontine 
Marshes, is being reclaimed and made healthful and 
useful as it was in the days of anoieht Rome. . 


Modern Rome has expanded somewhat beyond the 
original seven hills — ^the Capitoline, Palatine, Aven- 
tine, Quirinal, Viminal, Esquiline, and Caelian hills. 
It now spreads over nine or ten ridges, none of which 
was ever very high, and all of which have been cut 
down until now they are hardly distinguishable. 
Until 1871 Rome was ruled by the pope as its temporal 
prince, and there were few residences on these historic 
hills. They were covered with vineyards and ruins, 
and the city proper was crowded down along the left 
bank of the Tiber on what used to be known as the 
Campus Martins (Keld of Mars). The Palatine and 
Capitoline hills, once the centers of living Rome, with 
the nearby Forum, are now the chief spots where one 
may study the ruins of the past. At the foot of the 
Capitoline a modern monument to Cola di Rienzi 
reminds us of the ill-fated attempt of this “last of the 
Tribunes” to restore, in the 14th century, the long- 
vanished forms of the Roman Republic. 

A City of Palaces and Hovels 
Despite its ancient ruins and artistic riches, Rome 
today still lacks the imposing aspect of many other 
European capitals. The streets in great part are ' 
narrow and irregular, and palaces and hovels often 
exist side by side. In recent years a gradual trans- 
formation has been taking place. Broader streets 
are being opened and tunnels have been dug under 
some of the hills which interfere with traffic. 

The part of the city which lies on the right bank of 
the Tiber is more open and modern in appearance. 
Here are the Vatican and St. Peter’s and the broad 
spaces of Monte Gianicolo, the ancient Janiculwm. 
The walls of the city, which on the left bank date 
back to the third century, are about 14 miles around 
and are pierced by 19 gates. The most important of 
these is the Porta del Popolo, through which passed 
the ancient Via Flaminia, the Roman highway to 
northern Italy. The old Appian Way left the city 
by a southern gate. Remains of other great roads 
may still be seen, relics of that vast system stretching 
over a great part of Europe, when “all roads led to 
Rome.” 

Between these two parts of the city the Tiber has 
a winding course of three miles, confined between 
stone embankments built in inodern times to guard 
against its fierce floods. A dozen bridges connect the 
two portions of the city. The chief street of Rome 
today is the Corso Umberto Primo, which leads from 
the center of the old city out through the Porta del 
Popolo; it is named in honor of King Humbert I 
(1878-1900), who succeeded his father Victor 
Emmanuel 11, first king of modern Italy. 

The throngs of modern Rome present a cosmo- 
politan aspect hardly exceeded by Paris. Tourists 
from all quarters of the globe, soldiers in gay uniforms, 
caraUnien qi military police with plumed hats, black- 
robed priests, and sandaled monks in brown or gray 
or .white mingle with the peasants from the hills; 
while among them honk and rattle the automobiles of 
the rich and a host of yellow motor busses. Viewing 


144 - 





A Glty of Many Churches 


this throngs it is difficult to turn the imagination back St, Petcr^s, the church of St. 

to the days when solemn and magnificent processions the most important. It is th 

of popes and cardinals moved through these streets, and was the scene of the five 

and to the remoter times when proconsuls and Among the palaces made 
emperors led their conquering legions in triumph past the great nobles are those 
acclamung crowds of senators and people. Pamese, the Rospigliosi, ai 

The Vatican hill is situated in the extreme north- were built in the turbulent c 

western corner of the city; and the papal residence, was literally his castle, and i 

which was begun in ^ ^ . 

the left bank of the the Bmporor CaracalU has Uttle claip to fame\icept that he huilt the^mag 

miu™. T+ cent bath house, of which the picture IS an idealized restoration. Bathing 

Ilbei. It has no ^ social institution in the later days of Rome, and the larger f/iermoe or b 

ereat architectural accommodated two or three thousand people. Within the great luxuric 
greab aicmccoLurai haU, fashionable idlers gossiped away much of the day. 

merit, but it IS the u- t 

hub of a group of enlarged modern thoroughfares And finally the soldiers of 
which radiate toward all points of the compass. Charles V, Emperor and^ 

It is impossible to give a list of the many churches Rome toiWy in 1627. U 

and palaces which possess historic and artistic interest, destruction by any one of i 

For centuries .Roman pontiffs and cardinals and the wrought by Romans the 

Roman nobility vied with each other in erecting plundered the Structures ot 

magnificent palaces and places of worship, Next to materia,ls for their own buih 


ROME 




ROMULUSAND REM Us 


But despite the assaults of time and man, many 
remnants of Rome's ancient glory remain, for the 
Roman emperors built solidly and on a vast scale. 
For many years excavations have now been carried 
on and gradually the ground plan of the city of the 
Caesars has been brought to light. Perhaps the most 
famous series of ruins is to be found in the great 
Forum at the foot of the Palatine hill, including the 
remains of at least seven temples. The temple of 
Vesta, goddess of fire, with the home of the Vestal 
virgins near by, is the most noteworthy in this group. 
The best preserved of the ruins is the Pantheon, which 
has been a model for modern classic architecture the 
world over. It is now used as a church. 

Everyone has seen pictures of the Colosseum, the 
great .ruin which still stands in the midst of modern 
Rome. When it was dedicated as an amphitheater by 
the emperor Titus in the year 80 a.d., it was probably 
the richest and most imposing building in the world. 

It is said that when the Romans began the habit 
of tahing hot baths, the downfall of their empire set 
in. Their love for this form of luxury — for in those 
days of primitive plumbing it was a luxury — ^is shown 
by the many remains of thermae or bathing palaces 
scattered throughout the empire. The most noted of 
these in Rome are the baths erected by the mad 
emperor Garacalla, and those built by Diocletian, 
Nero, Titus, and Trajan. 

In the Roman household plumbing was primitive. 
But the engineering feats by which they brought 
pure drinking water to the city were nothing short 
of marvelous (see Aqueduct). 

Because of its many objects of historical and artistic 
interest, Rome today remains one of the great culture 
centers of the world. Of its many scientific and 
literary institutions, the university of Rome is the 
most important. The Catholic church maintains 
several large colleges for training priests and mission- 
aries; and the United States, as well as some other 
countries, has here a school of classical studies. There 
are besides innumerable schools of art, architecture, 
and music, and Rome has one of the largest military 
hospitals in Europe, 

Although electric power stemming from the Alpine 
falls has brought some industries to Rome, the city 
is of little importance as an industrial center. Its 
chief products are silk fabrics, jewelry, glass, and 
pottery. Population, about 1,155,000. 

‘Romeo and JUlieT *. In this romantic Shakes- 
pearean tragedy, old Gapulet, head of a noble house 
in Verona, Italy, invites his friends and kinsmen to a 
masque in honor of his beauteous only child, Juliet, 
whereat it is his hope she may be betrothed to the rich 
Count Paris. Young Romeo of the house of Mon- 
tague, whose ancient feud wth the Capulets has filled 
the city streets vith many brawls and duels, dons a 
disguise in sport and mingles with the invited guests 
for a dance or so. No sooner does he set eyes on the 
exquisite beauty of Juliet than he has fallen irre- 
vocably in love with her and she with him. They are 


secretly wedded by their father confessor, the Pnar; 
but before the wedding day is spent Romeo is pro-' 
voked into slaying a Gapulet, and is straightway 
banished from Verona. Old Gapulet now commands 
Juliet to prepare for immediate marriage with Count 
Paris. To save herself, she swallows a drug given her 
by the Friar, by whose action she is thrown into a 
deathlike trance until word can be sent to Romeo to 
come and bear her away with him. But Romeo hears 
that she is dead. He arrives frantic at Verona, breaks 
into the tomb where Juliet lies, and at the foot of her 
bier ends his life. Waking from her trance and dis- 
covering the sad miscarriage of her plan, Juliet makes 
Romeo’s dagger the instrument of her own death and 
dies upon his body. Thus the children of the Gapulet 
and the Montague become "poor sacrifices of their 
enmity,” and by their deaths heal the ancient feud. 

One of the most enchanting scenes in literature is 
found in this play — the famous balcony scene in the 
garden of the Capulets, where Juliet is wooed by 
Romeo, and in return discovers her love to him. The 
whole is in language of purest passion and poetry. 
Thus Romeo, observing Juliet at her window and 
seeing that her lips move, is stirred to ecstasy— 


I am too bold. ‘ Tis not to me she speaks: 
Two of the fairest stars in all the heaven, 
Having some business, do entreat her eyes 
To twinkle in their spheres till they return. 


And Juliet, sighing to the night, astonishes and 
delights his ear with this — 

O Romeo, Romeo I Wherefore art thou Romeo? . . 
What’s in a name? That which we call a rose 
By any other name would smell as sweet; 

So Romeo would, were he not Romeo called. 

Retain that dear affection which he owes 
Without that title. Romeo, doff thy name 
And for thy name, which is no part of thee. 

Take all myself. 


Romulus and remus. The Romans were very 
proud of their origin, for they believed that the 
father of Romulus, the mythical founder of Rome, 
was Mars, the god of war. His mother, the daughter 
of King Numitor of Alba Longa, was said to be 
descended from the great Trojan hero Aeneas, a son 
of the goddess Venus. According to the legend, a 
brother of King Numitor usurped the Alban throne 
and ordered Romulus and his twin brother Remus to 
be thrown into the river Tiber. They were miracu- 
lously saved, however, and were nursed and cared for 
by a she- wolf. Until discovered by a shepherd who 
brought them up in his home. 

When the brothers grew Up, they decided to found 
a city on the banks of the Tiber ; but in a quarrel which 
arose over the naming of the city Remus was slain. 
Romulus then built the city, which was called by his 
name, and invited all outcasts and fugitives, so that 
it grew very rapidly. After having firmly established 
his city and made peace with the neighboring people, 
Romulus was caught up to heaven, during a terrible 
storm, to dwell with his father Mars. Afterwards he 
was worshiped by the Romans as Quirinus. 




Scion of a Distinguished Family 


ROOSEVELT, FRANKLIN D. 


fhe president Who STOOD /or a “NEW DEAL” 

■ROOSEVELT (ro zS-vSlt),^ Franklin Delano (born part, especially as manager and later president of 

|Vi882). Two men bearing the name of Roosevelt The Crimson, the college paper. 

have been elected States. The Franklin was graduated from Harvard in 1904 and 


have been elected president of the United States. The 
first was Theodore (1901-1909) ; the second was Theo- 
dore’s fifth cousin, Franldin, who was elected in 
November 1932 to succeed Her- 
bert Hoover. 

Both were descendants of 
Claes Martenszen Van Rosen- 
velt, who emigrated from Hoi- 11 
land to America about 1649. H ROOSE 

First of the Van Rosenvelts to ADMINIS' 

drop the “Van ’’was apparently Ivl Commenci 
Jacobus, grandson of Claes. I wi Banking Holida 3 
His son Isaac further changed Gold Standard i 

the name (which means “field Agricultural Re 

of roses”) to “Roosevelt.” W started unde 

Isaac, builder of the first sugar | ^““organize 
refinery in Hew York, took a New securities 

leading part in city affairs. Dur- under Federal 

tag the American Revolution Industrial reci 

he aided in drawing up the state started unde 

constitution for New York and 
was later a state senator. Federal T^em 

Franklin, the son of James providei 

Roosevelt and his second wife. Prohibition, c 

Sara Delano Roosevelt, was Amendment r 

born on Jan. 30, 1882, on the Stock Exchange 

tody estate at Hyde Park, Federal Z 

N. Y. Private tutors gave him launche 

his early education, which was Reciprocal Ta 

varied and augmented by trips Federal regulati 

to Europe. On vacation days cations comi 

he played tennis and other NIRA and A 

sports, learned about farming, unconstitut, 

and hunted specimens for a bird pSeral conm 

collection. Public Util 

At fourteen his parents gave Right of collec 

him a 21-foot sailboat in which guaranteed to 

he cruised in the Bay of Fundy Soldiers’ Bon 

and along the Maine coast. His ^^°*^^^^e^eate 
love of the sea became one of _ . of-J 

the great passions of his life. Agricultura 

He read widely about naval his- . (15 

tory and began a collection of Neutrality Lai 

books about the subject that _ 19 

ultimately grew into one of the Executive I 

most extensive in the country. \ eorgamze 

After a preparatory course at ^^gr^^staup 

Groton School he entered Har- Re-elected for t 

vard in the fall of 1900. There "Lend-Leasi 

he played on the freshman foot- War with Axis 

ball sciuad, and rowed on the I ' . ^ — -■ 

freshman club crew. But he did 


ROOSEVELT’S 
ADMINISTRATIONS 
Commencing in 1933 
I Bankii^ Holiday proclaimed and 
I Gold Standard suspended (1933) ( 
Agricultural Recovery Program 
started under AAA (1933) 
Tennessee Valley Authority 
organized (1933) 

New securities issues brought 
under Federal control (1933) 
Industrial recovery program 
started under N]^ (1933) 
Banking laws revised and bank 
deposits insured (1933) 
Federal Unemployment Relief 
provided (1933) 
Prohibition, or Eighteenth, 
Amendment repealed (1933) 
Stock Exchanges brought under 
Federal regulation (1934) 
Federal Housing Program 
launched (1934) 

Reciprocal Tariff Act (1934) 
Federal regulation of Communi- 
cations companies (1934) 

NIRA and AAA declared 
unconstitutional (193S) 

Social Security Act (1935) 
Federal control of Interstate 
Public Utilities (1935) 

Right of collective bargaining 
guaranteed to Labor (1935) 
Soldiers’ Bonus Act (1936) 
Reorganization of Supreme Court 
defeated (1937) 

Fair Labor Standards Act (1938) 
New Agricultural Adjustment Act 
(1938) 

Neutrality Laws (1935-1937, 
1939) 

Executive Departments 
Reorganized (1939-1940) 
Largest peacetime Defense pro- 
gram set up (1939-1940) 
Re-elected for third term (1940) 
"Lend-Lease” Act (1941) 

War with Axis Powers (1941) 


that fall entered the Columbia Law School. In March 
1905, while still a law student, he married Anna 
^ Eleanor Roosevelt, his sixth 

cousin, daughter of his deceased 
godfather Elliott Roosevelt and 
I niece of President Theodore 
n Roosevelt. The President him- 
’ELT’S /f self came to New York to attend 

RATIONS Ik j the wedding and gave the bride 

ig in 1933 M’J away. After graduating from 

proclaimed and Um Columbia in 1907 he entered 

ispended (1933) Rj. fifig practise of law with a dis- 

°AA? nowi*™ tinguished firm in New York 

leyAuthoriW ¥' ^ity, ultimately specializing in 

[ (1933) r admiralty law. 

ssues brought From an early age young 

:ontrol (1933) Roosevelt had been much in- 

fluenced by his great kinsman, 

NRA (1933) Theodore Roosevelt, with whose 

nsed and bank ,• , 

ired (1933) career his own was to run a ouri- 

oyment Relief parallel. Theodore Roose- 

(1933) velt was constantly preaching 

Eighteenth, the doctrine that young men of 

pealed (1933) ability, training, and independ- 

brought under ent means should enter politics 

Av Proffram 

(1934)" Though Franklin Roose- 

iff Act (1934) velt differed from his great 

n of Communi- relative in politics, this advice 

Lnies (1934) struck a responsive chord in 

^ became a dele- 

*^of Interstate Democratic convention, and the 

ies (1935) same year ran for the state sen- 

ve bargaining ate from the district that in- 

Labor (1935) eluded Dutchess, Columbia, 

is Act (1936) and Putnam counties. 

Court Tfie district normally was 

Art (193S1 strongly Republican, but Roose- 

;8j nothing so much as a good 

s (1935-1937, fight.” He toured the district 

9) by automobile and showed an 

epartments unusual ability to win the sup- 

port of a great variety of people; 
’1939-1940)***^°' Much to the surprise of the 

ird term (1940) politicians, he was elected. 

” Act (1941) Thus, like his famous distant 

Powers (1941) cousin, he began his public car 

. i | reer in the state legislature. 

There he displayed great politi- 


LI 


not make the varsity in either football or rowing, fot cal independence and fought vigorously many of the 
although he was six feet one and a half inches tall measures of Tammany Hall, the powerful New York 
he weighed at this time no more than 150 pounds. In City Democratic organization. By leading an insur- 
various other lines of activity he took a conspicuous gentmovement that defeated the Tammany candidate 
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ROOSEVELT, FRANKLIN D 


for United States senator after a prolonged and bitter 
battle, he made himself nationally known. 

Eoosevelt early became interested in the presiden- 
tial aspirations of Woodrow Wilson, who had been 
elected governor of New Jersey the same year that 
Roosevelt won a seat in the New York legislature. 
He became a leader in developing and organizing 
Wilson sentiment in New York. With others he ar- 
ranged to take to the Democratic national conven- 
tion at Baltimore a large unofficial delegation to 
assure the delegates from other states that, although 
Tammany Hall opposed Wilson’s nomination, the 
great mass of New York Democrats wanted him and 
that if nominated he could carry the state. He also 
made contacts with a number of Democratic leaders, 
among them Josephus Daniels of North Carolina, 
who a Bttle later was to be secretary of the navy. 

In November 1912, in the election in which Wilson 
was chosen president, Roosevelt Iriraself was returned 
to the state senate. The speaker in that body was 
Alfred E. Smith, a Tammany assemblyman from New 
York, with whose political fortunes Roosevelt’s were 
subsequently to be strangely intertwined. 

Navy Service in First World War 

A few days before Wilson’s inauguration Roosevelt 
went to Washington and while he was there Josephus 
Daniels, with Wilson’s approval, offered him the 
post of assistant secretary of the navy. He accepted, 
resigned from the New York senate, and removed 
to WasMngton. 

The administration as a whole was opposed to 
warlike preparations, but Roosevelt constantly urged 
in reports, speeches, inteiviews, and magazine articles 
greater naval preparedness. In this he reflected the 
views of Theodore Roosevelt and Leonard Wood 
rather than those of Woodrow Wilson and William 
Jennings Bryan. After the sinking of the Lusitania 
his views became more popular in official circles. 
He ultimately came to feel that the United States 
would be drawn into the war and did what he could 
to get the navy ready. 

When war did come, the supply bureau and the 
navy yards, of which he had charge, were organized 
to function at top speed to build the ships and 
supply the equipment needed for a personnel suddenly 
increased from 72,000 to 497,000. Officers called 
Roosevelt “a steam engine in breeches,” and Secre- 
tary Daniels said; "Roosevelt's energy made him 
do the Work of several men.” The need of haste and 
the necessity of impro’nsation naturally resulted in 
some mistakes, but no accusation of graft was ever 
madeagainsthinmanageraent.: 

Among the nayar enterprises he helped to bring 
about "s the laying of a great barrage of mines 
from the Orkney Islands to the boast of Norway to 
prevent German submarines from leaving the North 
Sea by the northern route. This barrage, 230 miles 
in length, Was ultimately laid at a cost of $80,000,000; 
it included more than 56,000 American and a sraatler 
number of British mines. Admiral Sims, a biting 


A Bitter Aflliction i 


critic of some phases of the navy department’s activi- 
ties, called the barrage “one of the wonders of the 
war.” It was undoubtedly a factor — how great can 
never be known— in bringing about the German 
collapse. 

In July 1918, and again after the armistice, Roose- 
velt went to Europe on a destroyer and inspected 
the American naval establishment in European waters. 
While abroad he met many naval, military, and 
political notables, including King George, Foch, Lloyd 
George, and Clbmenceau. 

The 1920 Campaign for the Vice-Presidency 

In the Democratic national convention at San 
Francisco in 1920 he served as a delegate and worked 
for the nomination of Gov. Alfred E. Smith, but Gov. 
James M. Cox of Ohio was nominated. Roosevelt’s 
prominence and public services, together with geo- 
graphical reasons, led to his selection as the candi- 
date for the vice-presidency. With Cox he visited 
Wilson at the White House, and they promised the 
stricken President to continue his fight for the Treaty 
of Versailles and the League of Nations. Both kept 
their promises loyally, although it appears that 
Roosevelt at least never felt that the League in its 
existing form was entirely satisfactory. Roosevelt 
made a strenuous nation-wide campaign and delivered 
more than a thousand speeches. The tide, however, 
was running strongly against the Democratic party, 
and the swing of the political pendulum brought the 
Republicans back into power again. Roosevelt cheers 
fully resumed the practise of law in New York and 
also became vice-president of the Fidelity and Trust 
Deposit Company of Maryland, in charge of its New 
York office. 

Presently there came to him what appeared a great 
misfortune. In the summer of 1921 he left New York 
City, where infantile paralysis (polyomyelitis) was 
prevalent, for a vacation at his cottage on an island 
in the Bay of Fundy. The trip was made on a friend's 
yacht, and on the way they ran into stormy weather, 
Roosevelt, who knew the coast well, took the wheel 
and after many strenuous hours brought the yacht 
safely into harbor, A day or two later he helped to 
stamp out a small forest fire, took a two-mile run, 
and then went for a swim in the bitterly cold bay. 
A chill resulted and two days later, when he tried 
to get out of bed, he found that he could not move 
his legs. Specialists pronounced his affliction infantile 
paralysis. He recovered from the acute attack, but 
his legs continued to be practically useless. 

A Valiant Fight to Regain Health 

With most men this physical misfortune would 
have meant the end of any active career^ But Roose- 
velt, with characteristic family determination, still 
“loved a good fight.’’ Determined to put life back 
into his almost helpless legs, he exercised them par 
tiently and methodically. He continued active in his 
business and profession and even engaged in politics. 
He helped to bring about the election of A1 Smith as 
governor in 1922, and aided in his reelection two 
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years later, but refused Smith’s suggestion that he 
take the nomination for United States senator. 

Three years after his attack, though still on 
crutches, he stood before the Democratic national 
convention in New York and placed in nomination 
for the presidency his friend Smith, whom he termed 
“the Happy Warrior.” After the longest contest on 
record, between Smith and William G. McAdoo, the 
nomination went to John W, Davis. 

Meanwhile Roosevelt did not give lip the battle to 
recover further use of his legs. He studied his ail- 
ment, and in 1924 he heard of Warm Springs, Ga., 
where the water kept at an almost constant tem- 
perature of 88 degrees. A young Southerner similarly 
afflicted had been greatly benefited by using the pool; 
so in the fall of 1924 Roosevelt went thither. Every 
day for hours he bathed in the warm pool and moved 
his legs slowly but persistently. He returned to the 
springs from year to year. Ultimately he recovered 
to the extent that he was able to walk with some 
assistance, to drive a car, and even to ride horseback. 
Eager to help others who had been crippled by the 
same disease, Roosevelt by 1930 raised about $700,000 
and established at Warm Springs a foundation that 
acquired the pool and built a sanatorium. 

Drafted for the New York Governorship 

Although he refused to run for office while bat- 
tling to regain his health, he retained his interest 
in public affairs. In 1928 he again made the cliief 
nominating speech at the Democratic national con- 
vention in behalf of Alfred Smith. This time Smith 
was nominated. Smith and his friends, anxious to 
carry New York, besought Roosevelt to run for 
governor. He repeatedly declined but finally was 
virtually drafted by the Democratic convention. Even 
more robust than before his illness, he canvassed 
every section of the state. In the election Smith 
lost New York by slightly more than 100,000, but 
Roosevelt carried it by 25,000. In 1930 he was re- 
elected governor by the record plurality of 725,000. 

Power control, reforestation, aids to agriculture, 
unemployment relief, and improvement of labor con- 
ditions were Roosevelt’s chief aims during his . two 
terms as governor. As state senator he had supported 
laws providing for factory inspection, workmen's 
compensation, and the protection of women and chil- 
dren in industry. As governor he continued to work 
for other measures for the benefit of the workman. 
One of his notable achievements was obtaining the 
pasSagebf old-age pension, laws, 

Roosevelt believed that the state is responsible 
for the welfare of its citizens. Widespread unem- 
ployment in the summer of 1931 put lus theory to 
thcitest, By doubling the income tax, the legislature 
raised $20,000,000, and New York thereby became 
the first state to augment local relief funds by state 
appropriations. 

; State control of public utilities, especially hydro- 
electric power, was a conspicuous article in Roose- 
velt's creed. Tremendous power lay at the very door 
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of the Empire State— the St, Lawrence River with 
its proposed hydroelectric development. He favored 
the development of this power under state authority 
for distribution by private companies. But he de- 
clared that if private agencies would not give ade- 
quate service at reasonable rates, he would have the 
state itself take over the management and operation 
of the power and light business. 

Winning the Presidential Nomination 

Meanwhile the race was on for the Democratic 
nomination for the presidency. Roosevelt’s xeelec- 
tion to the governorship of New York, a pivotal 
state and the one having the greatest number of 
electoral votes, made him the logical candidate, and 
he made a frank effort to win the nomination. Demo- 
cratic prospects for victory were bright, and a num- 
ber of other candidates sought the prize. Among 
these were Governor Ritchie of Maryland, John Gar- 
ner of Texas, and A1 Smith of New York. Smith 
and his followers felt strongly that he had sowed the 
seeds of victory in 1928 and that now he should be 
entitled to reap the crop. The fight became a bitter 
one, and the ancient friendship between Smith and 
Roosevelt was broken. In the struggle for delegates 
Roosevelt took a decided lead; and in the convention 
at Chicago the Roosevelt forces, in control of the 
organization, chose the temporary and permanent 
chairmen. The platform denounced Republican rule 
as responsible for the hard times and declared for 
repeal of the 18th (Prohibition) amendment. 

On the first three ballots Roosevelt received a 
majority over all, but fell short of the required two- 
thirds. Then a combination was arranged between 
the Roosevelt and Garner forces, and Roosevelt was 
nominated. The Smith forces, in particular Tammany 
Hall, viewed the outcome with bitterness and refused 
to permit the nomination to be made unanimous. 
Garner was named for the vice'pre.sidency. 

His pledge of “A New Deal” 

Instead of waiting to be notified of his nomination 
in the usual way, Roosevelt flew to Chicago in an 
airplane and appeared before the convention to accept 
in person. In concluding his speech, he said to the 
delegates, “I pledge you — I pledge myself —to a new 
deal for the American people.” In this fashion he 
began his usual energetic type of campaign, which 
took him into many states. 

Owing to the hard times the tide was running 
strongly against the party in , power, and almost any 
man could have won on the Democratic ticket. Presi- 
dent Hoover took the field himself and made a vig- 
orous effort to turn the tide, but in vain. On Nov. 8, 
1932, the Democrats swept the country even more 
completely than had the Republicans four years be- 
fore. Roosevelt and Garner were elected by the larg- 
est majority of electoral votes in the nation’s history. 
In both houses of Congress the Democrats had huge 
majorities. 

In the interval between the election and the in- 
auguration a tragic occurrence took place. While 
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Roosevelt was visiting Miami, Fla,, a radical of for- 
eign birth named Giuseppe Zangara fired several shots 


at him. Eoosevelt received no hurt, but five other 
persons were injured, and one of them. Mayor Anton 
Cermak of Chicago, ultimately died of his wound. 
Zangara was quickly tried and executed. 

Surprises in Cabinet Selections 
In selecting his cabinet. President Eoosevelt sur- 
prised the country by including three former Ee- 
publioans— Secretary of Agriculture Wallace of Iowa, 
Secretary of the Interior Ickes of Illinois, and Secre- 
tary of the Treasury Woodin of New York. He 
further broke with tradition by giving a cabinet post 
to a woman, Frances Perldns of New York, who 
became secretary of labor. 

From the outset Eoosevelt made considerable use 
of certain advisers, placed in departmental posts, in 
addition to his cabinet. This set of men soon be- 
came known as the “Brain Trust,” since the men 
came mainly from university circles. Many of them 
were young and inclined to radical beliefs. Critics 
declared they were impractical theorists. 

When President Eoosevelt took office on March 4, 
1933, the United States was entering the fourth year 
of one of the worst business depressions it had ever 
known. National wealth and the national income 
had shrunk to less than half of what they were in 
1929. Exports to foreign countries had been reduced 
by more than two-thirds. All over the country fac- 
tories and mines were closed or running at a fraction 
of their former output. Between 12 and 13 million 
workers were out of jobs and 22 million persons 
were dependent on public relief or private charities. 
More than 5,000 banks had failed. 

The prices of farm products had dropped to less 
than half .of what they were in 1929. Farmers by 
the thousand, unable to meet interest payments on 
their mortgages, had lost both land and homes; lack 
of income had led many rural communities to resume 
old-fashioned barter in trading for necessities. Many 
city home owners were also in desperate straits. 

On Inauguration Day, business was virtually at 
a standstill. The people had lost confidence in the 
banks and a banking panic had followed. The gov- 
ernors of many of the states had declared temporary 
banldng holidays or moratoriums. Stock and com- 
modity exchanges had been forced to close. 

Not since the day when Abraham Lincoln took 
office had any president faced so critical a situation. 
Action by the government— and speedf/ action — 
seemed imperative to save the nation from complete 
economic collapse. All the world was watching to 
see what the new president would do. 

A Whirlwind Start in Office 
President Eoosevelt’s inaugural address left no 
doubt that he would act, and act quickly. He as- 
serted his belief that “the only thing we have to 
fear is fear itself— nameless, unreasoning, Unjustified 
terror which paralyzes needed efforts to convert 
retreat into advance," and called on the people to 


support him in “ a disciplined attack upon our com- 
mon problems,” 

“We now realize as we have never realized before 
our interdependence on each other,” he said; “that 
we cannot merely take, but we must give as well; 
tha,t if we are to go forward we must move as a 
trained and loyal army willing to sacrifice for the 
good of a common discipline,” 

Making it clear that he considered the existing 
emergency to be no less critical than the emergency 
of war, President Eoosevelt embarked on a program 
which temporarily concentrated in his hands execu- 
tive power as great as that of any war-time president. 

The day after his inauguration he proclaimed a 
national banking holiday (moratorium), forbade the 
hoarding or export of gold, and called a special ses- 
sion of the new Congress. In the 100 days before 
its adjournment Congress had enacted a body of 
legislation so sweeping and far reaching that it touched 
nearly every interest in the life of the nation. In its 
later regular session Congress modified or elaborated 
this legislation and added many other measures. 

Leading Features of the “New Deal” 

The “New Deal” program of relief and recovery 
authorized by tliis legislation had three chief objec- 
tives: (1) to provide direct relief; (2) to make indi- 
vidual property secure; (3) to establish a planned 
and controlled economic system by “putting the 
govermnent into partnership” with industiy, agri- 
culture, and transportation. 

1. Direct relief was provided by setting up a Pub- 
lic Works Administration (PWA) with a fund of 
$3,300,000,000 to finance national, state, and local 
public projects, and thus make jobs for the unem- 
ployed in the construction and other “capital” in- 
dustries. A Federal Emergency Belief Administra- 
tion (FEEA) was created to distribute $500,000,000 
among the states for direct relief of the unemployed. 
Tlnee hundred thousand young men were put to 
work in the Civilian Conservation Corps (CCC) on, 
reforestation, flood control, and similar projects, and 
on the development of national parks. In the wiiiter 
of 1933-34 about four million people were given 
emergency employment by the Civil Works Adminis- 
tration (CW A). 

2. To aid in maldng property secure, the admin- 
istration undertook to lend vast sums to banks, in- 
dustries, and individuals. The Eeconstructioii Finance 
Corporation had been set up under the Hoover 
administration in January 1932, with initial capital 
of $500,000,000 subscribed by the United States 
Treasury. It was to make loans on security to banks; 
credit agencies such as farm mortgage companies, 
and for certain other purposes, including government 
crop loans and aid to railroads. Later legislation had 
expanded the Corporation’s duties to the point where 
it had well over $800,000,000 loaned when President 
Eoosevelt took office. 

To this organization the President and Congress 
quickly added several others. By an executive order 
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Roosevelt gathered many existing agencies into a 
Farm Credit Administration (FCA) , with, wide author-- 
ity to grant aid to agriculture. A Home Owners’ 
Loan Corporation (HOLC) was set up under the 
Federal Home Loan Bank Board (FHLBB) to help 
home owners refinance their mortgages. Later the 
government guaranteed the bonds issued by these 
bodies. Near the end of the regular 1934 session, 

- Congress passed the Frazier-Lemke Act, granting 
radical moratorium relief for farm mortgages, and 
the President after some hesitation signed it. 

New Policies for Banking and Finance 

In the field of banking and finance, the first major 
permanent legislation was the Glass-Steagall Banking 
Act. This act forbade commercial banks to engage 
in the business of selling securities, empowered the 
government to subscribe for preferred stock in banlrs, 
and tightened the Federal government’s control of 
banking generally. A radical addition to banking 
practise was the Federal Deposit Insurance Corporar- 
tion (FDIC), which insured repayment, up to certain 
amounts, of deposits in banks which might close. 
The act was so drawn as to compel the adherence of 
virtually all banks to the plan. 

A stringent Securities Act passed in 1933 aimed 
at protecting investors by requiring registration of 
new securities with the Federal Trade Commission 
and providing heavy penalties for misrepresentation 
in offering such securities for sale. In 1934 the gov- 
ernment broadened its control of finance by the 
Securities Exchange Act. This provided a Securities 
and Exchange Commission (SEC) to license and regu- 
late stock exchanges. 

3, Even more radical were the measures intended 
to promote recovery of industry, agriculture, and 
transportation. 

Codes for Industry 

Under the N ational Industrial Recovery Act (com- 
monly referred to as NIRA) President Roosevelt or- 
ganized a National Recovery Administration (NRA) 
which was empowered to supervise the arrangement 
of voluntary trade codes for the various groups of 
industries. These “codes of fair competition” lim- 
ited worldng hours, fixed minimum wages, recognized 
the right of labor to bargain collectively, prohibited 
clnld labor, arid forbade unfair trade practises. While 
individual codes were being worked out, the Presi- 
dent promulgated a "blanket code” for all business. 
Employers who signed the code and consumers who 
agreed to patronize the signers received “blue eagle” 
posters for display, It was expected that industry 
would voluntarily accept these codes, but "teeth” 
were put into the act, in the form of broad powers 
given the president to force all the members of an 
industiy to comply with the Code governing it. 

For more than a year, the NRA was administered 
by Gen. Hugh S, Johnson. After his resignation 
control was turned over to three boards, and Donald 
R. Richberg, , director of the Industrial Emergency 
Committee, became the dominant figure. 



“Government by Alphabet" j 

Through the NRA the administration hoped to 
increase purchasing power, spread employment, and 
curtail overproduction in industry. Through its twin, 
the Agricultural Adjustment Agency (AAA), it hoped 
to bring about a similar improvement in the economic 
condition of farmers. 

Far-Reaching Farm Aid 

In March 1933, farmers were getting half as much 
for their products as they were in the pre-war period 
of 1909-1914, while the goods they bought cost the 
same. Their purchasing power was cut in half. To 
restore the farmer’s share of the national income to 
what it was in 1909-1914, it was thought advisable 
to stop overproduction in seven basic commodities: 
wheat, cotton, hogs, corn, rice, tobacco, and milk. 
The AAA paid farmers about half a billion dollars 
in rentals or benefits, in return for letting about 
one-eighth of their lands lie idle temporarily. The 
money was obtained by taxes on “processing” opera- 
tions such as flour milling, meat packing, and cotton 
manufacturing. Marketing agreements were made 
with producers, processors, and distributors to elimi- 
nate price-cutting and other unfair practises. 

These twin plans for the restoration of industrial 
and agricultural prosperity were supplemented by 
an unprecedented experiment in systematic planning 
for the business and social life of the vast Tennessee 
River drainage area of 42,000 square miles — about 
as large as Ohio. Under the Tennessee Valley Author- 
ity (TVA) Act, the government was to operate the 
Muscle Shoals power and nitrate plants for power 
and for producing cheap fertilizer. 'The project called 
for reforestation, cheoldng soil erosion, and develop- 
ing industries suited to the region, in scattered units 
which would keep people “close to the soil.” 

Assistance for the railroads, which had been oper- 
ating at a loss, was provided by appointing a Federal 
Coordinator of Transportation to effect economies 
and increase efficiency. The most obvious econo- 
mies, such as consolidating competitive services, were 
largely prevented, however, by the prohibition against 
reducing the number or pay of employees. 

In 1934 the government extended its control to 
cover the entire communications industry, by placing 
telephone, telegraph, and radio companies under 
control of a Communications Commission. 

Dealing with Housing 

A vast program was launched for improving hous- 
ing conditions. In addition to extending aid to 
owners of existing homes, the administration created 
a Public Works Emergency Housing Corporation 
(PWEHC) to finance slum clearance and erection of 
low-cost housing units in cities, with loans to munici- 
palities and builders. Plans for improving rural 
housing included development of “subsistence home- 
steads”— units consisting of a house and ground upon 
which a family could raise enough to support itself, 
and earn cash by work in near-by industries. Devel- 
opment of such housing was entrusted to the Federal 
Subsistence Homesteads Corporation (FSHC). 



alphabet of the chief “NEW DEAL” AGENCIES 


AAA (Agricultural Adjustment Agency), originaUy 
created 1033 and reconstituted in 1938 to bring farm- 
ers’ share of nation's income back to level of 1909-14, 
It regulates interstate and foreign commerce in oertairi 
commodities to stabilize supplies and prices; and, with 
the cooperation of marketing and lending agencies, 
seeks to provide an "ever-normal granary." Division 
of the Department of Agriculture. 

CAB (Civil Aeronautics Board), created 1940 to succeed 
independent Civil Aeronautics Authority (1938), It 
establishes airways and landing fields; licenses aircraft 
and pilots; regulates rates; promotes air safety. In 
: the Department of Commerce. 

CCC (Chdlian Conservation Corps), created 1937 to 

: succeed the agency known as Emergency Conservation 
Work (1933); provided employment and vocational 
training for needy young men through work in the con- 
servation and development of natural resources. In the 
Federal Security Agency until abolished in 1942. 

CCC (Commodity Credit Corporation), created 1933 to 
make loans to producers to finance the carrying and 
marketing of agricultural commodities. Division of the 
Department of Agriculture. 

CSB (Central Statistical Board), created 1933 to co- 
ordinate federal and other statistical services. Duties 
absorbed by the Budget Bureau in 1939. 

EHFA (Electric Home and Farm Authority), created 
1935 to finance consumer purchases of electrical equip- 
ment in homes and on farms. Division of the Depart- 
ment of Commerce. Abolished 1942. 

FAA (Federal Alcohol Administration), created 1935 to 
administer the federal liquor laws. Duties absorbed by 
the Bureau of Inteimal Ecvenue in 1940. 

FCA (Farm Credit Administration), created 1933 to 
make long-term and short-term credit available to 
farmers and to farmers’ eoSperative marketing and pur- 
chasing organizations; assumed duties of Federal Farm 
Board (1929); system includes 12 districts, each with a 
federal land bank, intermediate credit bank, bank for 
ooSperatives, and production credit corporation. 

FCC (Federal Gommunioations Commission), created 
1934 to regulate interstate and foreign communication 
by telegraph, telephone, cable, and radio. 

FCIC , (Federal Crop Insurance Corporation), created 
1038 to insure wheat producers against loss due to 
unavoidable causes and extended to growers of other 
crops. In the Department of Agriculture. 

FDIC (Federal Deposit Insurance Corporation), created 
1933 to insure the deposits of approved banks. Divi- 
sion of the Department of the Treasury. 

FERA (Federal Emergency Relief Administration), cre- 
ated 1933 to relievo the hardships caused by unem- 
ployment and drought; abolished 1938, and its work 
carried on by WPA until 1942. 

FHA (Federal Housing Administration), created 1934 to 
encourage residential construction, repair, and mod- 
ernization by Insuring loans and mortgages. Divi- 
sion of National Housing Agency. 

FLA (Federal Loan Agency), created 1939 to direct all 
agencies lending federal funds, except those maldng 
agricultural loans. Abolished 1942 and functions trans- 
ferred to Department of Commerce. 

FSA (Farm Security Administration) , created 1937 to aid 
tenant farmers, and to carry on the resettlement and 
rehabilitation work of the Resettlement : Administra- 
tion. Division of the Department of Agriculture. ^ 

FSA (Federal Security Agency) , created 1939 to direct 
all agencies concerned with social and economic secu- 
rity, educational opportunity, and national health; 
includes Office of Edxioation, Public Health Service, 
U. S. Employment Service, Food and Drug Administra- 
tion, SSB, and NYA. 


FSCC (Federal Surplus Commodities Corixoration), cre- 
ated 1935 to distribute surplus farm products to state 
relief agencies for the use of the needy. In 1942 it be- 

FWA (Federal Works Agency), created 1939 to coordi- 
nate all public construction. 

HOLC (Home Owners' Loan Corporation) , created 1933 
to grant long-term mortgage loans to save homes from 
Division of the National Housing Agency. 

MLB (Maritime Labor Board), created 1938 to improve 
labor relations among seamen. Expired in 1942. 

NEC (National Emergency Council), created 1933 to 
coordinate and make more efficient tlie work of the 
federal agencies. Abolished 1039 and functions trans- 
ferred to Executive Office of the President. 

NHA_ (National Housing Agency), created 1942 to con- 
solidate all housing activities. Includes Federal Hous- 
ing Administration, Federal Home Loan Bank Admin- 
istration, Federal Public Housing Authority. 

NLRB (National Labor Relations Board), created 1935 
to protect employees in their rights to self-organization 
and collective bargaining. 

NRA (National Recovery Administration) , created 1933 
to draw up trade codes of fair competition; declared 
unconstitutional 1935. 

NRPB (National Resources Planning Board), created 
1939 to advise president on development of national 
resources; cooperated with state and regional planning 
boards. Abolished 1943. 

HYA (National Youth Administration), created 1935 to 
furnish part-time employment for needy high-school 
and college students; to provide part-time employment 
on work projeefa for out-of-school youth; to provide 
vocational guidance. Transferred to Federal Security 

, Agency 1939, and abolished 1943. 

PWA (Federal Emergency Administration of Public 
Works, better known as Public Works Administration), 
created 1933 to reduce unemployment and restore pur- 
chasing power through construction and long-range 
planning of public works. Abolished 194.3. 

RA (Resettlement Administration), created 1936 to ad- 
minister rehabilitation and resettlement projects fdr 
the relief of farm areas. Abolished in 1937, and pro- 
gram completed by FBA. 

REA (Rural Electrifioation Administration), created 1935 
to introduce electric service into rural areas not now 
served. In the Department of Agriculture. 

SEC (Securities and Exchange Commission), created 1934 
to license and regulate stock exchanges and to control 
public utility holding companies. 

SMA (Surplus Marketing Administration), created 1940 
by merging the FSCC and the Division of Marketing 
and Marketing Agreements of the AAA. In 1942 
merged in the Agricultural Marketing Administration, 

SSB (Social Security Board), created 1935 to administer 
the federal old-age retirement funds, and to study and 
recommend methods of providing economic security 
through social insurance. In Federal Security Agency. 

TVA (Tennessee Valley Authority), created 1933 to oper- 
ate government-owned properties at Muscle Shoals, 
Ala.; to develop water and power resources of the 
Tennessee River watershed; and to plan for the social 
and economic well-being of the valley. 

XJSMC (United States Maritime Commission), created 
1936 to develop a merchant marine to carry the domes- 
tic and foreign water-borne commerce of the United 
States, on ships constructed, owned, and operated by 
citizens of the United States; succeeded the United 
StatesShippingBoard and Merchant Fleet Corporation. 

WPA (Work Projects Administration), created 1035 to 
relieve unemployment through useful work projects. 
Division of Federal Works Agency. Abolished 1 942. 
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The “New Deal for Labor,” in addition to other 
provisions in the codes for industries, included a 
notable “Section 7a” of the enabling act, which pro- 
vided that in all codes “employees shall have the 
right to organize and bargain collectively tlwough 
representatives of their own choosing.” This pro- 
vision led later to much bitter controversy, with labor 
unions deKianding the right to speak for employees, 
and many industries and companies holding out for 
the “company union,” formed within a single com- 
pany to represent the employees. A National Labor 
Board (NLB) was created to deal mth such con- 
troversies, and other boards were created for specific 
industries, as well as regional boards. 

Vexing Problems of Currency and Finance 

In its dealings with currency and public finance, 
the Roosevelt administration faced a double problem. 
In addition to meeting the ordinary expenses of gov- 
ernment, it had to provide vast sums for financing 
the New Deal— sums much too great to be raised 
by taxation. The other side of the problem was the 
fact that whatever the government did to finance its 
activities would have profound effects upon business 
and finance in general. The problem was further 
complicated by a widespread feeling that “money was 
top dear,” and that this condition should be reme- 
died by “inflating the currency.” 

In export trade, the inflationists argued, the United 
States was at a heavy disadvantage, trying to sell 
goods for dollars at their full gold value, when most 
of the competing nations were asking payment in 
“devalued” currency, and most consuming nations 
also had “cheapened” their currency or abandoned 
the gold standard entirely. By doing the same, the 
United States would lower the value of the dollar 
sufficiently to revive export trade, according to this 
view. At the same time, making the dollar worth 
less would, it was argued, help debtors pay their 
debts, since it would tend to raise prices to somewhere 
near the level at which they stood when the debts 
were inourred. The inflationist group in Congress 
proved strong enough to secure legislation empower- 
ing the president at his discretion to out the amount 
of gold represented by a dollar by as much as 50 per 
cent, to issue “fiat” money, and to use silver as a 
base for money (see Money). 

Most economists and business leaders argued that 
such measures always led eventually to general eco- 
nomic ruin. They believed that the United States 
could work itself out of the depression more quickly 
and more surely by clinging to “honest money.” 
Meanwhile, the government already had suspended 
the gold standard, as part of President Roosevelt’s 
program for dealing with the banldng crisis. 

In his attack upon these problems. President 
Roosevelt started by slashing the expenses of ordi- 
nary government 25 per cent, under authority given 
him by Congress to reduce salaries, veterans' bene- 
fits, and other expenses. “New Deal” expenditures 
were provided for in an “extraordinary budget,” with 


money supplied partly by new taxation, but in 
greater part borrowed from banks and other financial 
institutions. Congress, however, undid many of these 
economies, over the President's veto; and expendi- 
tures under the extraordinary budget grew by stag- 
gering leaps to a new peace-time high. 

The “Managed Currency” Policy 
While this situation was developing. President 
Roosevelt was dealing with the related currency prob- 
lem in a fashion that puzzled conservatives and in- 
flationists alike. Early in his term he obtained author- 
ity from Congress under which he required all owners 
of gold and gold certificates to turn their holdings 
in to the government, under heavy penalties, and 
be given “lawful money” — that is, government paper 
— ^in return. The dollar, no longer redeemable in 
gold, sank steadily in relation to foreign currencies; 
and the administration began driving it down further 
by purchasing gold at about 135 an ounce. Since 
the old price had been $20.67 an ounce, nearly twice 
the number of dollars now was being given for gold— 
and thereby each dollar became worth correspond- 
ingly less in terms of gold. Early in 1934 the Presi- 
dent “pegged” the dollar, on a “managed currency" 
basis. Under this plan, no gold could be used as 
money in the United States, regardless of existing 
contracts calling for gold payment. For settling trans- 
actions abroad, gold could be obtained in bars from 
the government, on the basis of $36 an ounce. The 
President also announced that, under the powers 
given him by Congress, he might increase or decrease 
the amount of gold given for a dollar, at any time such 
action might seem desirable. This was the “manage^ 
ment” feature of the money policy. 

This policy was denounced by conservatives, many 
of them within the President's own party. A1 Smith 
spoke of “baloney dollars,” and Senator Glass of 
Virginia, denounced these measures as “national re- 
pudiation” and "dishonorable.” But the inflation- 
ists, while partially satisfied, felt .that President 
Roosevelt was not going far enough. He did ndthing 
toward issuing fiat money; and his concessions to the 
advocates of silver were meager. A law passed in 
1934 declared that the United States “eventually” 
would maintain one-quarter of its reserve behind 
paper money in silver, and the Treasury purchased 
silver at an advance upon existing market prices; but 
these steps fell far short of the demands of the ex- 
treme inflationists.. 

Reception of the New Deal 
The New Deal program at first met with wide- 
spread popular approval. Many people enthusiasti- 
cally believed that it would soon solve the nation's 
troubles. Even those who were inclined to doubt the 
wisdom of this or that feature of the program were, 
for the most part, willing to give the President's 
plans a fair trial. 

; Better banking conditions and the renewed spirit 
of optimism brought about what appeared to be a 
real revival of business. Prices of many things rose 
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rapidly, manufacturing began to pick up, unemploy- 
ment decreased, and stocks and bonds went up, 
while many businesses began to show profits again. 
Progress, however, was irregular; the “durable goods” 
industries in particular showed scarcely any improve- 
ment. The winters of 1933-34 and 1934-35 were 
hard financially and would have witnessed greater 
distress than ever before had it not been for huge 
government expenditures for relief. 

Increase In Labor Troubles 

In 1934, when industry appeared to be recovering 
in some measure, labor troubles became more fre- 
: quent. Such troubles always had arisen during past 
depressions, whenever recovery seemed under way, as 
the result of the desire of labor to secure a larger share 
of the increased income flowing into businesses; but 
this time the situation was complicated by the gov- 
ernment guarantee of the right to collective bargain- 
ing. Many unions saw this guarantee as an oppor- 
tunity to win recognition from industries which 
previously had been “open shop.” A strike of marine 
workers in San Francisco during the spring of 1934 
involved the entire community in a general strike for 
a few days, and the trouble threatened to spread 
throughout the Pacific Coast; but public disapproval 
soon forced a compromise of the issues involved. 
After a widespread textile strike in the late summer 
of 1934, the President called upon labor and industry 
alike for a “six months’ truce” and a fair trial of 
government mediation. 

Enforcement of codes by the NRA caused constant, 
and often bitter, differences of opinion concerning the 
wisdom of various measures included in the codes. 
Many smaller business enterprises complained that 
provisions intended to end cut-throat competition and 
ruinous price-cutting really were robbing the smaller 
enterprises of all benefit from their ability to operate 
at lower costs. Such a result, they asserted, was 
rapidly placing the large companies in complete con- 
trol of business. After a period of trial, the NRA gave 
up the attempt to regulate small “service businesses” 
such as dry-cleaning and beauty shops. Some busi- 
ness leaders felt that NRA had values which should 
be permanently retained; and the public generally 
approved of .such changes as a shorter working week 
and abolition of child labor. The course of prices also 
: caused a division of opinion. Many consumers com- 
plained that prices were getting too high, while many 
. businesses felt that prices were not rising fast enough 
to a satisfactory level. 

The program for agricultural recovery produced 
similar mixed re.sults. The prices of many farm prod- 
ucts went up markedly; but prices of manufactured 
goods also rose, though not to an equal extent. The 
problem, as seen in the Middle West and plains states, 
was changed materially in 1934 by one of the most 
. disastrous droughts in United States history. Instead 
of having to deal with an overproduction problem, 
the government found itself required to expend vast 
sums in drought relief. Southern farmers generally 
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were satisfied with the government’s program, since 
prices had improved materially for such southern 
crops as cotton and tobacco. 

Foreign Relations and Tariffs 

In foreign affairs. President Roosevelt declared a 
"good neighbor” policy, and pledged himself not to 
intervene by force in the affairs of other nations. 
Soviet Russia was recognized late in 1933; but no 
considerable trade advantages tvere realized. In 1934 
the administration withdrew the marines from Haiti 
and renounced the Platt Amendment, which gave the 
United States the right to intervene in Cuba; in 1935 
it renounced a similar right in Panama. The President 
favored the limitation of navies by international agree- 
ment, but, pending the negotiation of a new treaty to 
take the place of the Washington Naval Treaty which 
lapsed in 1936, he sought to build the United States 
navy to full treaty strength (see Navy). 

The war debts question was brought to a head by 
passage of the Johnson Act on Apr. 13, 1934. This 
law forbade any person or organization in the United 
States, except government agencies, to buy or sell the 
securities of nations in default. The total amount 
of the funded war debt owed by European nations to 
the United States was then about 12 billion dollars. 
Up to that time Great Britain, Czechoslovakia, Italy, 
Latvia, and Lithuania had been making small token 
payments. As a result of the Johnson Act these na- 
tions joined others in defaulting completely. Only 
Finland continued to pay. (See World War.) 

The Reciprocal Tariff Act of June 16, 1934, author- 
ized the President to lower import duties by 50 per 
cent in negotiating trade treaties with other nations 
(«ee Tariff). 

A noteworthy event was passage of the 21st amend- 
ment, which repealed the ISth (Prohibition) amend- 
ment. The amendment was ratified by the necessary 
36th state on Dec. 5, 1933. Congress had previously 
repealed the Volstead Act and legalized beer. 

Political Truce Ends 

In the Congressional elections of 1934, the Demo- 
crats were overwhelmingly triumphant. They won 
322 of the 435 seats in the House, and 69 of the 96 
senators were Democrats. With the election over, 
however, there were signs of a change of feeling. Up 
to this time the spirit of “support the President” had 
been general. Now people began to feel that the 
worst of the crisis was over, and that the time had 
come to judge policies for their permanent value in 
promoting the general welfare. 

The Republicans and many conservative Demo- 
crats demanded a return to the traditional Aanerican 
policy of maintaining free economic competition, with 
a minimum of government control. But the President 
and his advisers held that in the complex life of today 
free competition could lead only to the alternation of 
booms with depressions, and that industry must be 
regulated to curb abuses. 

/ An additional complication was created by the tojj- 
heayy : Democratic majority in Congress. Many 
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Democrats in Congress favored far more radical 
changes than the President wanted; and they felt free 
to rebel against the party program, since they_ could 
do so without destroying the Democratic majority. 
Democratic conservatives similarly felt free to break 
with the President’s policies. 

The Pfaiancial and Relief Program of 1935 
As soon as the new Congress met, the President 
asked 4 billion dollars for public works designed to 
give "work relief," and 880 million dollars to continue 
“direct relief" temporarily. These and other expendi- 
tures would total more than billion dollars for the 
fiscal year ending June 30, 1936 — about 4J4 billion 
dollars over the estimated revenue. Borrowing to 
meet the deficit would bring the public debt to about 
34J4 billion dollars. 

Various groups attempted to modify this program. 
Organized labor fought to compel payment of “prevail- 
ing wages” on work relief projects. The Patman Bill 
calling for payment of the soldiers’ bonus was passed, 
but vetoed. Various “silver bills’’ pa.ssed in the House 
or the Senate were killed in conference. 

The economy measures of 1933 were invalidated by 
bills restoring government pay cuts and all pensions 
in effect on March 19, 1933. The President recom- 
mended sharply increased taxes on incomes, estates, 
inheritanceSj and gifts. This was popularly called the 
“soak the rich" program. After long debate Congress 
passed the measure, with slight changes. 

Important Supreme Court Decisions 
Serious problems were created by Supreme Court 
decisions pronouncing various New Deal measures un- 
constitutional. Repudiation of the “gold clause’’ in 
government bonds was held invalid; but Congress took 
advantage of one feature in the decision to pass a law 
directing the Court of Claims not to entertain gold 
clause suits. Another decision overthrew the govern- 
ment's attempt to prohibit interstate transportation 
of petroleum produced contrary to regulations. The 
Railroad Retirement Act, setting up government- 
administered pensions for railroad employees, and the 
Frazier-Lemke Act, granting farm mortgage relief, 
were also declared invalid. The most staggering blow 
came in a decision, on May 27, pronouncing the 
NIBA unconstitutional, because it delegated to the 
executive powers which only Congress could exercise. 

The. administration sought to save various NBA 
features by the Guffey-Snyder Act creating a Coal 
Commission to regulate the bituminous coal industry, 
and the ^agher-Connery Labor Relations Act, which 
guaranteed collective bargaining to employees and set 
up a National Labor Relations Board. 

Social Security, Utility, and Banking Acts 
Almost from the beginning of his term. President 
Roosevelt had urged “social security" laws providing 
federal co6pera.tion with the states in providing unem- 
ployment, old-age, and other relief. This legislation 
was passed by votes of over 90 per cent of each house 
in Congress (see Social Insurance), A new Banking 
Act, enacted after vigorous opposition and prolonged 
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debate, increased the Federal Reserve System’s powers 
(see Federal Reserve System). The Utilities Holding 
Company Actlimitedholdingcompanies,whichthrougli 
stock ownership controlled great interstate combma- 
tions of electric power and gas operating companies 
in interstate operations. 

This first session of the 74th Congress had been one 
of the longest on record — 234 days. It closed August 
26 with a filibuster by Senator Huey Long of Louisiana 
which prevented passage of a third Deficiency Bill, 
voting funds for social security and other purposes. 
Senator Long (who was assassinated a few weeks 
later) was trying to force passage of a pet measure by 
talking until the Senate met his wishes. 

A neutrality resolution directed the President to 
lay an eihbargo upon exports of arms and munitions to 
nations at war, and forbade American ships to carry 
such materials to neutral ports. The President issued 
such a proclamation when war broke out between 
Italy and Ethiopia. 

Events and Issues of the Election Year 

On Jan. 7, 1936, the Supreme Court held the AAA 
unconstitutional, on the ground that Congress had no 
power to regulate agricultural production. The Guf- 
fey-Snyder Act was held invalid on May 18 for similar 
lack of power. On June 2 the Supreme Court ruled 
that New York State could not fix minimum wages for 
women, since this would violate freedom of contract. 
These decisions emphasized the fact that the Presi- 
dent, if reelected, would have to abandon much of his 
program, or seek amendments to the constitution. 

Early in 1936, Congress overrode a presidential veto 
and ordered the veterans’ bonus paid. The AAA deci- 
sion was met with a law which provided bonuses for 
farmers who agreed to follow the government program 
for soil conservation. A Commodity Exchange Com- 
mission was created, with broad powers to regulate 
trading and practises on grain and other commodity 
exchanges. Another law limited the award of govern- 
ment contracts involving over $10,000 to bidders who 
maintained working standards equivalent to those 
under the NRA. The Robinson-Patman Act, aimed at 
chain stores, gave the Federal Trade Commission 
power to regulate the discounts granted to purchasers 
of goods in large quantities. The session closed on 
June 21, ten days after the Republicans had nomi- 
nated Alfred M. Landon, governor of Kansas, for the 
presidency, and five days before President Roosevelt 
was renominated by the Democratic party. 

The ensuing campaign naturally turned upon public 
opinion concerning New Deal policies, particularly 
those which were believed to involve fundamental 
principles of American government. 

The Republican Campaign 


ate what it called an obvious attenipt to replace tradi- 
tional Amerioan freedom of action with “regimenta- 
tion," or detailed governmental control of finance, 
business, and agriculture through such agencies as the 
NRA and the AAA. The growth in government expend 





SIGNING THE SOCIAL SECORITY BILL 


President Pranklin D. Roosevelt is shown here immediately 
after he signed the Social Security Bill, one of the most signifi- 
cant measures of his first administration. Behind him stand 
Senator Robert F. Wagner (left) of New York, Frances Perkins, 
secretary of labor, the first woman to hold a Cabinet position in 
the United States, and Senator Pat Harrison of Mississippi, ail 
active leaders in behalf of the President’s social security policies. 
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itures and the national debt was violently condemned 
particularly for the expenses incurred by the Works 
Progress Administration (WPA). This had been or- 
ganized May 6, 1935, under Harry L. Hopkms, to 
pay a small wage for "made work" to about three 
million unemployed persons. 

To these objections, President Roosevelt replied 
that recovery had come, and his administration’s 
measures had brought it. He reaffirmed his intention 
to press on with more re- 
forms until American life 
. had been made satisfactory 
for the common people. 

A Smashing Victory 

In 1932 many Republi- 
can voters had supported 
Roosevelt; in 1936 many 
conservative Democrats 
supported Governor Lan- 
don. Among them were 
John W. Davis and Alfred 
E. Smith, the Democratic 
candidates for president 
in 1924 and 1928. About 
three-fourths of the na- 
tion’s newspapers opposed 
the President’s re-election. 

The people, however, 
gave Roosevelt the most 
overwhelming victory since 
James Monroe’s election 
in 1820. Landon got only 
8 electoral votes, from 
Maine and Vermont. 

Roosevelt got 623 elec- 
toral votes, 98.5 per cent 
of the total, from the 
other 46 states. He won 
more than 27,770,000 pop- 
ularvotes;Landonreceived 
about 16,680,000. The 
Democrats won 334 of the 
435 seats in the House, 
and now held 75 of the 96 
, seats in the Senate. 

At this time business 
conditions were improving rapidly, and hostile busi- 
ness leaders resigned themselves to New Deal poUcies. 
Knowledge that corporation savings would be taxed 
heavily caused an outpouring of dividends, bonuses, 
and Wage increases. 

On December 1, the President opened the Inter- 
American Conference for Maintenance of Peace, at 
Buenos Aires. His statement that aggressors would 
find “a hemisphere wholly prepared to consult to- 
gether for our mutual good” was hailed as a new Pan- 
American Monroe Doctrine. 

Start of the Second Administration 

On Jan. 20, 1937, President Roosevelt was inaugu- 
rated for a second term. He dedicated his second ad- 
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ministration to winning "a greater si.tisfaction in life 
for the common man.” Before this, the 75th Congres.s 
had renewed the life of the RFC and related loan 
organizations. But this smooth start was foUowed by 
bitter dissension in Congress and in the country. 

In plants all over the country, a wave of “sit-down” 
strikes afflicted industry. Strikers occupied the shops 
and even the offices. Most of these strffies grew 
out of efforts by the Committee for Industrial 
Organization (C. 1. 0.), 
headed by John L. Lewis, 
to establish industrial or 
vertical unions in such 
mass-production indus- 
tries as rubber, steel, and 
automobile manufacture 
{see Labor Parties). 
'The wave of strilres re- 
ceded rapidly after the 
failure of bitterly fought 
conflicts to unionize the 
smaller .steel companies. 
Trouble with Japan 
Foreign affairs became 
increasingly troublesome 
after war broke out be- 
tween Japan and China in 
July. On October 5 the 
President said in Chicago 
that aggressor nations, 
should be quarantined. 
Serious trouble threatened 
when, on December 12, 
Japanese aviators bombed 
and sanlc the American 
gunboat Panay near Nan- 
king. Japan’s prompt 
apology and payment of 
damages settled this 
issue. 

The Supreme Court 
The chief issue in 1937, 
however, proved to be the 
President's plan for re- 
organizing the Supreme 
Court. In February he 
asked for power to name a new Justice to sit and vote 
with any Justice who did not resign when 70 years old. 
At the time, this would permit the President to ap- 
point six justices, who presumably could be expected 
to give favorable decisions on New Deal laws. 

'This proposal was opposed as an attempt to “pack” 
the Court. Opposition increased after March 29, 
when the Court, by 5 to 4 decisions, upheld the 
stitutionality of the Wagner-Connery 
Act and of a minimum-wage law of the 
ington. In June Justice Van Deyanter rethed, making 
possible the appointment of a liberal; and on July 22 
the Senate rejected the President’s plan. The Senate 
then confirmed the President’s appointment of Sen- 
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ator Hugo Black of Alabama to the Court. Senator 
Black took his seat in spite of protests based on the 
fact that a life membership in the Ku Klux Klanhad 
been issued to him in 1926. 

Business Depression and New Laws 

Meanwhile a sudden decline in business was creat- 
ing alarm. Throughout 1936 prices and production 
had risen in expectation of strong buying both by con- 
sumers and for European rearmament. But the pro- 
duction was not absorbed, and early in, 1937 prices 
. started to fall. After midsummer, business slackened, 
unemployment increased, and, security prices collapsed. 

To meet this situation, the Pre,sident called Con- 
gress into special session in November, and proposed 
a bill to finance home building, a crop-control bill, 
and a bill regulating wages and hours. Early in the 
regular session of 1938, Congress passed the first two 
of these measures. 

The Steagall Housing Act was devised to attract 
capital into building and improving small homes, by 
providing a government guarantee of mortgages made 
to finance such work. The new Agricultural Adjust- 
ment Act continued soil-conservation payments and 
set up a system of crop control. In years of abundant 
production, producers would be asked to vote upon 
control. If two-thirds of the votes were favorable, 
individual producers would be limited in their sales 
during the crop year, subject to heavy penalties. Any 
surplus could be stored as security for a loan. 
Conservative Democrats Revolt 

On two important issues, however, conservative 
Democrats deserted the President and joined the Re- 
publicans to defeat his wishes. Throughout 1937 busi- 
ness had complained about the “undivided surplus” 
tax. This tax had been laid in 1936 upon income held 
as surplus. Its purpose was to force this income out as 
dividends, which would be subject to income tax. 
Businessmen said this tax penalized “saving against a 
rainy day,” and prevented financing expansions out 
of earnings. Gongi'ess sided with them by passing a 
tax law which retained only a vestige of the undivided 
surplus tax. The President allowed this measure to 
take effect without his signature on May 28. 

The conservative Democrats joined the Republicans 
again to defeat the President's measure— called the 
“dictator bill” by its opponents— giving him power to 
reorganize executive departments of the government. 

But Congress welcomed the President’s proposal 
made on April 14 for new government spending, and 


lie works. Congress a& passed the IVinson Nav^ 
Expansion Act to increase the navy by 20 per cent. 

Altogether the second session of the 75th Congress 
appropriated more than 11 billion, 300 millioa doUars, 
a peacetime record. As a result, Congress was told 
m January 1938 that the public debt in bonds and 
borrowings from banks was within 5 billion doUars of 
the limit of 45 billions which had been set in 1935. 

Congress again supported the President when it 
passed the Fair Labor Standards Act, This act, ap- 
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proved on June 25, 1938, required that all workers pro- 
ducing goods in interstate commerce should be paid at 
least 25 cents an hour, and time and a haff for 
more than 44 hours a week. A year later, the mini- 
mum wage was to be 30 cents, with a maximum 
workmg week at normal pay of 42 hours. In the third 
year the figures were to be 40 cents and 40 hours. 
Executive, professional, farm, and tramsportation 
workers, and those engaged in processing perishable 
foodstuffs, were exempted from these minimums. The 
enforcement of the law was entrusted to an adminis-' 
trator, appointed by the President. The administrator 
appoints industry committees to advise concerning 
enforcement and to recommend exemptions when en- 
forcement would result in substantial unemployment, 
The Fall Elections of 1938 
During the summer the President widened the split 
in his party by urging that several senators who had 
opposed his policies be defeated in the primaries. The 
opposition called this a “purge.” Every senator op- 
posed by the President won renomination. 

The elections on November 8 also reflected a trend 
toward conservatism. The New Deal Democrats re- 
tained control of Congress; but they suffered their 
first severe losses at the poUs. The Republicans 
gained 8 seats in the Senate, 80 seats in the House, 
and elected 18 state governors in place of five. 
The 76th Congress Strengthens National Defense 
The legislation enacted b,y the first session of the 
76th Congress, in 1939, centered around national de- 
fense, relief, and social security. The final weeks ; of 
the session were marked by a series of defeats for 
measures proposed by the administration. Appropria- 
tions totaled more than 13 billion clollai’s. 

Growing tension jn Europe and the race for rearnia-, 
ment led Congress to make national defense its first 
concern. The ai-mament-limitation program pursued 
after the World War was abandoned; and nearly 2 
billion dollars was voted for defense. A series of acts 
was passed to increase the armed forces, to strengthen: 
strategic defense positions, and to build tip stocks of 
essential war materials. 

Unemployment, Relief Measures, Labor 
The most troublesome domestic problem continued 
to be unemployment. Despite the considerable prog- 
ress that had been made toward busines.s and indus- 
trial recovery, there were still, at the lowest estimate, 
more than 8 million potential workers without jobs, 
Among the many factors Which contributed to this 
situation, three were conspicuous: the failure of in- 
dustries to expimd: at the previous rate; increasing 
replacement of men by machines (see Industrial Revo- 
lution) ; and; increase of population. Some 6 million 
more_ persons, it was estimated, were available for 
jobs in 1940 than in ; 1930. 

;In the early years of the New Deal it, was believed 
that the problem could be solved by temporary meas- 
ures.; But when the situation failed to improve after 
a number of relief devices had been tried. New Deal 
leaders came to regard imemployrneiit as a lasting 
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To provide healthful dwelling places for people with small incomes, the Public Works Adndnlstration and the United States fiousinff 
AufLrity ha^ helped to bmia in of apartments like this Cedar-Central Project in Cleveland? To make room 

for this project, which provides 650 dwelling units, an 18-acre tract occupied by slums was cleared with WPA labor. 

problem requiring permanent federal bureaus and an* measure, ruling against “pernicious political activi- 


nual appropriations. In 4}^ years, during the period 
1935-39, the Federal government spent nearly II 34 
billion dollars for emergency relief, most'of it to supply 
work through the Work Projects (formerly Works 
Progress) Administration. The 76th Congress met the 
President’s demands for relief appropriations for 1940 
but placed various restrictions on the WPA. 

Further Aid for Agriculture 

A serious decline in farm income in 1939 caused dis- 
satisfaction with the Agricultural Adjustment Act of 
1938, but no general revision was attempted. Con- 
gress, however, appropriated more than one billion 
dollars for agriculture. This sum, federal farm ofScials 
said, would make possible the most extensive system 
of agricultural aid since 1933 (see Agriculture). 

Arrangements were made for distributing surplus 
commodities to city persons on relief. Because of the 
huge amount of cotton in storage, a subsidy of 1.5 
cents a pound was granted to exporters of raw cotton. 
A rapid reduction in the carry-over brought it down 
to 20 cents a hundred pounds by the end of 1939. A 
cotton-rubber barter treaty with Great Britain was 
signed in June. Crop insurance, provided for wheat 
in the 1938 AAA, was extended to cotton. 

Other Measures Adopted 

Amendments to the Social Security Law provided 
for liberalized benefits and for beginning old-age pay- 
ments in 1940 instead of in 1942; and “froze” the 
insurance tax to be paid by employers and employees 
at one per cent for 1940-42 (see Social Insurance). 

The President’s monetary powers and the 2-billion- 
dollar stabilization fund were continued to Jan. 15, 
1941. After two years of bitter controversy, Congress 
also gave the President authority to reorganize the 
executive departments of the government, subject to 
disapproval by Congress within 60 days. His first two 
plans were approved and put into effect July 1, 1939, 
and three others were adopted in 1940 (see United 
States Government). 

An important piece of legislation bearing on the 
1940 presidential canqjaign was the Hatch Act. This 


measure, ruling against “pernicious political activi- 
ties,” was designed to take politics out of relief and 
out of the federal service generally. 

Supreme Court Appointments 
In 1940 the President appointed Attorney General 
Prank Murphy to the Supreme Court to succeed the 
late Justice Pierce Butler. This brought the number 
of his appointees to five, constituting a majority of 
the court. Besides Justice Black, previously men- 
tioned, and Justice Murphy, his appointees were 
Justices Stanley Reed, Felix Frankfurter, and Wil- 
liam 0. Douglas. They succeeded Justices George 
Sutherland and Louis D. Brandeis, who retired, and 
Justice Benjamin Cardozo, who died. 

Growing Concern over Foreign Affairs 
Through the spring and summer of 1939, as the situ- 
ation in Europe became more menacing, foreign affairs 
overshadowed domestic issues. From the begmning of 
his administration, the President had been outspoken 
against the aggressive policies of Germany and Italy. 
Resentment against Japan also had been growing, be- 
cause of its continued disregard for American rights in 
China. Repeated protests from the United States were 
ineffective, and in July more vigorous action was taken. 
The State Department denounced (effective in six 
months) the 1911 treaty regulating trade with Japan. 

Neutrality and Peace Measures 
When the European war broke out in September, 
the President’s first concern was to preserve United 
States neutrality, to strengthen defenses, and to pro- 
tect the country against economic shock. On Septem- 
ber 8 he issued a proclamation deckring the nation’s 
neutrality and reserving all its rights under interna- 
tional law. Then, urging the revision of the provisions 
of the Neutrality Act of 1937 which handicapped the 
Allies by forbidding the export of certain war mate- 
rials, he called a special session of Congress for Sep- 
tember 21. After vigorous debate. Congress passed a 
revised act on November 3 (see Neutrality Policy of 
the United States). 

In furtherance of the policy “to keep war from 
coming to the Americas,” delegates from the United 
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States joined a Pan American conference at Panama 
on September 23. The American nations announced 
the establishment of a “safety belt" averaging 300 
miles in width around the Americas, as far north as 
Canada and made plans for patrolling this area. In 
December President Roosevelt appointed Myron C. 
Taylor as his personal representative with the rank of 
ambassador to the Vatican to cooperate with papal 
peace efforts. 

; A lai'ge number of agents were added to the Federal 
Bureau of Investigation to aid in dealing with espi- 
onage, propaganda, and possible sabotage. The Dies 
Committee, a House committee created in 1938 under 
the chairmanship of Martin C. Dies of Texas to in- 
vestigate subversive and un-American propaganda and 
activities, reported after a year and a half of work 
that the nation was in no present danger. 

The Treasury Department, the Federal Reserve 
Board, and the Securities and Exchange Commission 
had for months been making arrangements to cushion 
the stock market against a shock like that of 1914, 
when the stock exchange was forced to close. Another 
stabilizing factor was that foreign nations had con- 
trol over American securities held by their citizens 
and over buying from abroad. 

Issues Before the 76th Congress 

When Congress again convened on Jan. 3, 1940, 
foreign policy was considered settled, and attention 
centered upon the budget and the administration's 
demand for extension of the Reciprocal Trade Agree- 
ments Act of 1934. The budget was a major problem 
because of the huge deficit, which had been increasing 
for 11 years and had by 1940 brought the national debt 
within 3 billions of the 45-billion-dollar limit set by 
statute. With some 20 of Secretary Cordell Hull's 
: trade treaties in effect, a number of groups represent- 
ing special interests strongly opposed the continuance 
of this program, claiming that it was injurious to 
domestic agriculture and industry. 

Another problem was the disposal of increasing sur- 
pluses, of agricultural products. One measure taken 
by the Department of Agriculture was enlargement of 
its “food stamp" plan, by which persons on relief 
could buy so-called “surplus" foods at reduced prices. 
{See also Agriculture.) 

Measures for Hemisphere Defense 

Germany's astounding victories in the spring and 
summer of 1940 caused the administration to speed its 
program for defense of the Western Hemisphere. In 
July the United States joined the other American re- 
publics in a conference in Havana. The result was 
the Act of Havana, an agreement that the western 
nations would act as trustees to hold Aonerican colo- 
nies of any European nation against seizure by any 
other non-American power {see also Latin America). 

On August 18 the President and Premier Mackenzie 
King of Canada announced that they would iform a 
joint board to consider problems of common defense. 
The American board, named on August 22, was headed 
by Mayor Fiorello La Guardia of New York City. 


Defense of the Western Hemisphere 

On July 25 the President amiounced a virtual em- 
bargo upon export of aviation gasoline except to Great 
Britain and countries in the Western Hemisphere. 
Later he placed restrictions, to become effective Octo- 
ber 16, upon exports of the most desirable grade of 
scrap iron. These acts were interpreted as a strong 
hint to Japan that the United States would exert eco- 
nomic pressure to curb Far Eastern aggression. 

During the summer, Great Britain’s stubborn re- 
sistance in the face of German air attacks swung the 
American people to the policy of giving the British 
all possible aid short of war. One result was the 
epochal announcement on September 3 that Great 
Britain had agreed to give the United States 99-year 
leases upon sites for air and naval bases in the Amer- 
icas, in exchange for 60 overage destroyers. Germany, 
Italy, and Japan met this agreement by announcing 
on September 27 that they had formed an alliance 
against all future enemies. 

The Program to Strengthen American Defense 

During these months the nation had been carrying 
forward the largest armament program in its history. 
When the administration decided that the country’s 
new responsibility for hemisphere defense required a 
standing army of 1,200,000 men and 800,000 trained 
reserves. Army officials said that such numbers could 
not be obtained quickly enough through voluntary en- 
listments., Congress then faced the prospect, for the 
first time in American history, of conscripting men in 
peacetime for military service. After long debate, 
conscription was approved by a vote of 45 to 27 in 
the Senate and 232 to 124 in the House. The Presi- 
dent signed the bill Sept. 16, 1940. 

Under this law, all men between the ages of 21 and 
36 registered with local boards on October 16. They 
were liable for one year of training, and service for 
10 years or until 45 years old, in the reserve. The 
order of call for service was determined by lot, and 
the men were to be classified, in effect, in two groups; 
(1) those physically, mentally, and otherwise available 
for immediate service ; and (2) those whose service was 
to be deferred because they would serve the nation’s 
interests better by remaining at their usual work, or 
for other reasons. 

The Army’s plan was to use the men called up for 
enlarging the organizations of the Regular Army and 
the National Guard to a total of 45 divisions. A bill 
approved on August 27 authorized the President to 
call the Guard for a year's training, and this force 
was called as training facilities were completed. 

The total number registered was nearly 17 million, 
Lack of cantonments, clothing, and other items limited 
the numbers called for training to 30,000 on Novem- 
ber 18; 60,000 on December 2; and 710,000 in 1941, 
(See also Army; Navy.) , 

Presidential Campaign of 1940 
. National defense was the keynote of the 1940 pres- 
idential campaign. The campaign was touched off on 
June 20 by President Roosevelt’s nomination of two 
Republicans, Henry L. Stimson of New York and 



Re-etccted for a Third Term 

Frank Knox of Chicago, as secretaries of war and of 
the navy. This was done, he said, in a nonpartisan 
effort to obtain the best-qualified men for the posts; 
but the Republicans charged that it was an effort to 
confuse and disrupt their party. 

The Republican convention, held in Philadelphia 
June 24-28, nominated Wendell L. Willkie of New 
York City. The Democratic convention, held in 
Chicago July 15-19, nominated President Roosevelt 
for a third term. 

From the beginning the campaign was exceedingly 
bitter. The Republicans contended that President 
Roosevelt’s re-election, in violation of the long- 
standing tradition against a third term, would be a 
dangerous innovation in critical times. The Demo- 
crats argued that the crisis abroad made it necessary 
to retain a chief executive who was thoroughly expe- 
rienced in world affairs. On the supremely impor- 
tant issues of foreign policy and national defense, how- 
ever, both candidates were in substantial agreement. 

: Willkie supported the administration’s program of aid 
to Britain and he urged the adoption of conscription 
and other measures of rearmament. 

On November 5 the people re-elected President 
Roosevelt, with Henry A. Wallace as vice-president, 
by a total vote of about 27,000,000 to 22,000,000. 
The Congressional elections produced a Senate of 66 
Democrats, 28 Republicans, and two others. The 
new House was composed of 267 Democrats, 162 
RepublioanSj and six others. With the end of the 
campaign, partisan politics were quickly abandoned. 
The defeated Republican presidential candidate led 
the way by urging his followers to join him in sup- 
portmg the President through the critical times ahead. 

Administration of tlie Defense Program 

To coSrdinate the vast program of arms production, 
the President in 1940 had appointed seven members 
to a National Defense Advisory Commission. The 
functions of this body were largely taken over by 
the Office of Production Management (0PM), created 
Jan. 7, 1941. William S. Knud.sen was director gen- 
eral and Sidney Plillman associate director, with the 
secretaries of war and of the navy acting in an ad- 
visory capacity. The work of the 0PM was carried 
out through the divisions of labor, production, pur- 
chases, and priorities. The President exercised au- 
thority over these and other new defense agencies 
through the Office for Emergency Management. 

Action was required on certain immediate prob- 
lems. There was, first, the problem of expanding 
industrial facilities. Public funds were provided for 
some new plants, which were then owned by the 
government but operated by private companies. A 
second, hazard— inflation^was dealt with by the 
division of price stabilization, headed by Leon Hen- 
derson, which sought to peg the prices of basic 
comnaodities. 

A third problem arose from the increase of strikes, 
declared mostly by the C.I.O., which was carrying 
on an organizational drive in national defense indus- 
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tries. On March 19 the President created the Natiouai 
Defense Mediation Board, with representatives of 
organized labor, the employers, and the public among 
its 11 members. The board was empowered to 
mediate disputes which the Labor Department could 
not settle. But when the board failed to avert a strike 
at North American Aviation, Inc., near Los Angeles, 
the Army, under presidential order, on June 9 took 
over the plant and operated it until the w'orkers 
returned. 

“Lend-Lease” Aid to Britain 
Meanwhile the administration was steadily pushing 
ahead its program to make the United States the 
“arsenal of democracy.” When Great Britain warned 
that it would soon be unable to pay cash for tvar ma- 
terials, the President asked Congress for authority to 
lease or lend arms and supplies to “countries whose 
defense the President deems vital to the defense of the 
United States.” The President also was to have 
authority to set the terms of transfer, but he was 
required to report to Congress not less frequently than 
once every 90 days on his operations under the act. 
After heated debate. Congress granted these powers 
in a bill which the President signed March 11, The 
first appropriation under the Lend-Lease Act was 7 
billion dollara. 

The defense program by this time called for ex- 
penditures of approximately 40 billion dollars— or 
$310 for every person in the United States. On Feb- 
ruary 19 the national debt limit had been increased 
to 65 billion dollars, and it was believed that it Would 
be necessary to raise it still more. 

The high rate at which the Germans were sinking 
British shipping in the Atlantic soon brought up the 
question of convoys. The President announced his 
determination to take any measures necessary to 
insure the delivery of supplies to Britain. The "isola- 
tionists,” whose spokesmen were Senator Wheeler of 
Montana and Charles A. Lindbergh, vigorously op- 
posed any naval escort for American supplies. 

Declaration of “Unlimited Emergency” 

To deal with the crisis, the President on May 27 
proclaimed the existence of an “unlimited national 
emergency.” Under Congressional enactments dat- 
ing chiefly from the World War of 1914-1918, hethere- 
by assumed many broad powers. 

Another domestic development was President 
Roosevelt’s nomination on June 12 of Justice Harlan 
P. Stone to succeed Charles Evans Hughes as chief 
justice of the Supreme Court, and of Attorney Gen- 
eral Robert Jackson and Senator James E, Byrnes 
as associate justices. Of the nine justices, Roosevelt 
had now appointed seven— a record exceeded only by 
President Washington. 

Measures against the Axis 
Germany’s invasion of Soviet Russia on June 22 
was condemned by the United States as a “treacherous 
attack.” The President said the government would 
lend material assistance to Russia or any other 
country which resisted German aggression. 
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When Japan wrested military control of Indo-China 
from France and thus indicated an intensified program 
of aggression in the Far East, the United States took 
prompt action. On July 25 it “froze,” or prevented 
the removal of, Japanese assets in the United States, 
and so opened the way for cutting off trade with Ja- 
pan. It also brushed aside protests against shipping 
war material to Russia thi’ongh waters bordering Japan. 

To take stock of their war efforts and aims, Presi- 
dent Roosevelt and Prime Minister Churchill of Grea,t 
Britain met in August on the sea off the North Ameri- 
can coast, along with high officials of both govern- 
ments. Their conferences resulted in an eight-point 
declaration of the broad peace objectives of the two 
democracies. Another result was the sending of a joint 
British and American mission to Mo.seow to speed 
plans for aid to the Soviet Union. 

Progress of Rearmament 

Expansion of the armed forces of the nation had be- 
come sufficiently advanced by this time to permit a 
long-term evaluation. On the recommendation of 
Army officials, the Selective Service Act was amended 
on August 18 to extend the service of selectees and 
national guardsmen to two and a half years, and to 
remove the limitations on the number of men trained. 
Meanwhile Navy officials estimated that the current 
rate of construction would complete by 1946 a two- 
ocean navy strong enough to meet simultaneously all 
enemies in the Atlantic and Pacific oceans. 

The rearmament program began to bit the average 
citizen in the summer of 1941. On September 20 the 
highest taxes in the nation's history became law. The 
program of the admmistration was designed to raise 
about 3}^ billion dollars a year by taxes upon all 
personal incomes except the smallest, heavier taxes 
on the profits of corporations, and new taxes on many 
kinds of goods and services. Priority in obtaining 
raw materials and machinery was given to producers 
of military equipment, and producers of civilian 
goods took what was left. This brought curtailment 
in the manufacture and supply of many commodities, 
from automobilea to razor blades. On August 28 the 
President created a Supply Priorities and Allocations 
Board, headed by Donald M. Nelson, to apportion 
strategic materials according to need. 

Throughout the spring and summer there were 
mounting signs of : an impending naval clash between 
Axis and Anierican forces. On April 9 the United 
States, in defiance of German-occupied Denmark, 
took Greenland under its protection, and on July 7 
landed forcesin Iceland. i & 

, Naval Clashes with Germany 

Germany met these moves by bolder action against 
American ships. On May 21 the American freighter 
Robin Moor was sunk by a German submarine in the 
Atlantic. On September 4 the American destroyer 
Greer was attacked by a submarine near Iceland. ' 

On September 11 the President ordered the Navy to 
destroy Axis raiders found in American waters; and 
the United States Undertook to convoy, as far as 
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Iceland, ships carrying supplies to England. On 
October 31 the American destroyer Reuben James was 
torpedoed and sunk w'hile on convoy duty to Iceland. 
The Nazi government officially charged that “Ameri- 
can destroyers had attacked German submarines and 
that therefore the United States had attacked Ger- 
many.” On November 17 the Neutrality Act was 
amended to permit arming American merchant ships 
and to let them enter belligerent ports. 

Japan Attacks the United States 

Meanwhile the administration was conferrmg with 
Japan with a view to establishing peace in the Pacific: 
While negotiations were in progress, Japan early Sun- 
day morning, December 7, struck without warning, 
Bombers attacked Hawaii, the Philippines, and other 
American outposts in the Pacific. Then Japan declared 
war on both the United States and Great Britain. 

At noon on the following day, December 8, President 
Roosevelt addressed a joint session of Congress. He 
asked Congress to declare that “since the unprovoked 
and dastardly attack by Japan a state of war has 
existed between the United States and the Japanese 
Empire.” With only one dissenting vote. Congress 
adopted a war resolution, which was signed by the 
President at 4. 10 p.m. Three days later Germany and 
Italy declared war on the United States. (For a de- 
tailed account of American military participation in 
the war, see World War, Second.) 

Organization for War 

With the country actually at war, the government 
amoved to mobilize the manpower and industrial power 
of the entire nation. The Selective Service Act. was 
amended to cover all men from 18 to 64 years of age 
inclusive. Those from 20 to 44. were made liable for 
service in the armed forces; those of IS and 19 and 
those from 45 to 64 were to register at the President’s 
call for possible assignment to war work or home 
defense. 

The Ifigh command of the Navy was reorganized 
within the existing framework by shuffling command- 
ers and by giving the most trusted admirals the re- 
spon,sibilities of more than one office. In reorganizing 
the high command emphasis was put upon previous 
experience with air weapons and submarines and be- 
lief in their effectiveness. The General Staff of the 
Army was reorganized (see United States Government, 
subhead “The War Department”). The overall direc- 
tion of the civilian and industrial effort was put in the 
hands of four principal agencies: the War Production 
Board* hegded by Donald Nelson; the War Manpower 
Commission, headed by Paul V. McNutt ; the Office of 
Price Administration, headed by Leon Henderson; and 
the Board of Economic Warfare, headed by Vice- 
President Wallace and Mifo Perkins. 

Administrative and Political Problems 

The large aspects of the home effort and the general 
progress made under it are described elsewhere 
: (see Nation at War). But at the heart of the effort, 

■ the Roosevolt. a faced its own complex 

problems of internal organization, of expanding re- 





sponsibilities, and of securing the assent of Congress 
to new and more drastic wartime legislation. 

The President organized his administration of the 
war by appointing boards or administrators to handle 
specific problems, retaining the coordination of ef- 
forts in his own hands. Both successes and failures 
stemmed from this plan. Rapid conversion of the au- 
tomobile industry to war production was successful, as 
was the production of planes, tanics, and small arms. 
Less satisfactory, however, was the handling of the 
rubber crisis, the supply of steel, and the efforts to 
curb inflation. Synthetic rubber production was held 
back by disputes between the advocates of petroleum 
and alcohol as sources of butadiene, the most critical 
ingredient' (see Rubber). Finally the President, on 
August 6, named Bernard Baruch, the head of war 
production in 1918, President James B. Conant of 
Harvard Univensity, and President Karl T. Compton 
of the Massachusetts Institute of Technology as a 
board to recommend a definite policy. 

President Demands Curb on Farm Prices 
The menace of inflation became sharper month by 
month as prices continued to rise. . Critics blamed 
this upon a provision which the farm bloc in Congress 
placed in the Price Control Law of January 1942, 
forbidding ceiling prices upon farm products until 
they reached 110 per cent of parity (see Agriculture), 
and upon demands for higher wages to meet the rising 
cost of living. At length, on September 7, the Presi- 
dent sent a message to Congress insisting that the 
farm parity provision must be corrected by October 1 
or he would do so by executive action. He also 
demanded drastically increased taxes to cut dmvn the 
amount of money available to the public for buying 
scarce commodities. He promised to stabilize wages 
when Congress had acted upon the problem of farm 
prices. Congr&ss responded with its own version of 
the desired measures. 

On September 10 Roosevelt acted on his rubber com- 
mittee's urgent demand that gasoline be rationed and 
driving speeds be cut down to conserve the nation’s 
tires. The committee urged that plans be pushed 
through to get immediate large-scale production of 
synthetic rubber. The steel situation was equally bad. 
Armament manufacture was in danger of being cur- 
tailed, both because some plants had been allowed to 
gather steel supplies far in advance of needs and be- 
cause the country had failed to gather enough scrap 
metal to keep steel furnaces running at capacity. 
While none of these shortcomings altered the public’s 
deterinination to support the government’s war 
efforts, they gave critics grounds for claiming that 
new men should be elected and appointed to office. 

Rising Tide of Opposition and Criticism 
On December 17, Leon Henderson resigned as head 
of the Office of Price Administration. He was suc- 
ceeded on Jan. 12, 1943, by Prentiss M. Brown, 
ex-,senator from Michigan, who indicated that the 
agency’s enforcement practises would be simpler, 
though no less stringent, than under his predecessor. 
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leader of AMERICAN statesmanship 


Secretary of State Cordell Hull — born in a Tennessee log cabin 
—won a great ylctory for American diplomacy when he wrote 
most of the provisions of the agreement signed by the Allied '^Big 
Four’* at Moscow in October 1943, 

Henderson’s resignation came in answer to criticism 
of his methods and was a further manifestation of 
growing political opposition to, and scrutiny of, the 
administration’s domestic policies relating to the war. 
This oppo.sition was clearly indicated by the results 
of the 1942 congressional elections. The voters sent 
9 new Republican senators and 44 new Republican 
representatives to Congress. In November 1943, the 
election of several more Republican governors 
and mayors was interpreted as confirmation of the 
dissatisfaction with, the administration’s policies 
reflected by the 1942 election results. It was evi- 
dent that the government's effort to hold the wage- 
price line had alienated the farmers and some of the 
labor vote. 

Criticism of the administration continued to grow 
in, 1943. Strikes by; anthracite coal miners during 
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Early in 1944, a soldier vote controversy raged be- 
the recalcitrant Congress and the administra- 
Roosevelt urged that servicemen be allowed 
to vote in the impending presidential election under 
federal supervision, but Congress favored the regu- 
lar state voting procedure. Meanvrhile, Georgia and 
West Virginia took the lead among the states in amend- 
ing their voting laws to permit those in the military 
service to cast ballots wherever they might be. Fi- 
nally on March 15, Con- 
gress pasvsed a bill limit- 
ing the use of the admin- 
istration -sponsored short 
federal ballot. On March 
31, Roosevelt allowed the 
bill to become law without 
his signature. 

Universal service, or the 
drafting of labor into es- 
sential war work, was yet 
another subject of con- 
flict between the Presi- 
dent and Congress in 1944, 
Roosevelt contended that 
a “labor draft” was imper- 
ative, while Congress ar- 
gued that the voluntary 
shifting of labor to War 
industries had already 
been adequate. 

American Diplomacy 
Comes to the Fore 

In 1943 Roosevelt and" 
Secretary of State Hull 
had led the United States 
to a position of leadership 
in the field of interna- 
tional diplomacy. Roose- 
velt’s trip to Mexico in 
April 1943 had further 
cemented the “good neighbor” relationship with Latin 
America. Then Hull’s leadership in the discussions of 
the Moscow Conference (see World War, Second) was 
acclaimed an American diplomatic triumph. Another 
victory for American diplomacy was achieved Jan. 26, 
1944, when Argentina finally severed relations with 
Germany and Japan, thereby strengthening western 
resistance to the Axis. But American leadership was 
not confined to diplomatic affairs; the nation’s Gen- 
eral Marshall was universally regarded as the most 
influential war strategist in the current conflict. 

On Dec. 17, 1943, Roosevelt had signed a billrepeal- 
ing the Chinese exclusion laws. The new act made all 
Chinese in the nation eligible for naturalization and 
permitted 106 of them to enter the country annually. 

Fasttmomug world events did not deter lively dis- 
cussion about the presidential election in 1944. Al- 


the summer (see Nation at War) provoked a storm of 
public protest against the handling of the labor tween 
situation by the President and the War Ijabor Board, tion. 

Finally an exasperated Congress in June passed over 
Roosevelt’s veto an antistrike bill designed to curb 
work stoppages that would sabotage the war effort. 

During the summer and fall of 1943 the halls of 
Congress echoed with the mounting criticism by sena- 
tors and representatives. They were outspoken in 

their denunciation outstanding allied war planner 

ministrator in protest 

over the United Nations’ 

a-nnKhprl Hip Trpasurv’s General George C. Marshall, j 
snuooea uie Treasury B 

demand for lOH bilhon 

dollars in new taxes, and in February 1944 passed over 
Roosevelt’s veto new tax legislation calling for only 
about one-fifth that amount. So wrathful about the 
presidential veto was the senate majority leader, 

Alben Barkley, that he rebuked Roosevelt in a speech 
of resignation. But Democratic senators reelected 
Barkley to leadership, and the breach between the 
President and Congress continued to widen. 

Quarrels among heads of various war agencies were 
aired publicly* to Roosevelt’s discomfort. On July 15 
he had ended a bitter one between Vice-President 
Wallace, chairman of the Board of Economic Warfare, 
and Secretary of Commerce Jesse H, Jones, head of 
the Reconstruction Finance Corporation, by depriv- 
ing the two men of them foreign economic activities. 

These were delegated to the new Office of Economic 
Warfare, whose director was Leo T. Crowley, head of 
the Federal Deposit Insurance Corporation. Later 
this agency was absorbed by the Foreign Economic again be a candidate, there was much conjecture about 
Administration (sec Nation at War). his being successful in gaining a fourth term. 





Apostle of the Strenuous Life 


ROOSEVELT, THEODORE 


The inspiring CAREER 0/ AMERICA’S Most 
STRENUOUS PRESIDENT 


R oosevelt (ro z^-vM), Thbodoe® (1858-1919). 

• Boy and man, cowboy and statesman, scientist 
and historian, soldier and sportsman — the American 
people have never seen quite the like of Theodore 
Roosevelt, 25th president of the United States. Had 
he not wished to devote 
roost of his life to polities, he __ Theodore 
might have chosen from half 
a dozen distinct careers, and 
have gained eminence in any 
of them. He was as much at 
home in royal palaces as in 
the simplest cabin on the 
Dakota frontier. He was as 
resourceful in the African or 
South American jungle as in 
the White House. Not de- 
siring wealth, he was not 
frightened by it. He loved 
power, yet he could use it 
with moderation. Once, 
when it was suggested that 
he would have more power 
if he were king, he replied 
indignantly; “Never; I know 
those kings. They resemble i - ■ 
nothing so much as a vice- ^ 

president for life, plus the 
leadership of the 400.” 

Lilce Jackson, he founded 

a tradition that long out- caosen fields of actn 
lived his hfe. He brought 
into the government of the United States at the turn 
of the century, and at the greater turn from local to 
world affairs, simplicity, honesty, directness, and the 
overwhelming desne that his children should find the 
United States as good a place to live in as he had found 
it. His onmivorous curiosity and aggressive spirit 
made imprints upon the business of the United States 
at home and the prestige of the United States abroad. 
He altered the character of the presidency itself, from 
a waiting job at the far end of Pennsylvania Avenue, 
to a cooperating and sometimes controlling j ob in con- 
tact with Congress at the other end of the avenue. 
But most of all, by the simplicity of his life and the 
homely virtues of Ms happy household, he set an 
example and gave new hope to the American citizen 
as he, too, faced the problems of a change in civiliza- 
tion. He was the apostle of the useful and strenuous life. 

“I began my education early,” he wrote “immedi- 
ately after leaving college,” but he never finished it, 
for his mind at 60 was as open to impressions as it had 
been at 20. And he may have misjudged the impor- 
tance of Harvard College in the process, for he left it, 
in the class of 1880, with a character well formed and 
with intellectual interests that were never' satiated. 


THEODORE ROOSEVELT 


Rancher, hunter, explorer, author, soldier, statesman, 25th 
president of the United States, he accomplished in each 
of his chosen fields of actlvlti' as much as man^ dlstizi'^ 
guished men accomplish in only one. 


When Theodore Roosevelt was a child, Abraham 
Lincoln, rail-splitter, ran for the presidency, and his 
supporters made much of his origin in the log cabin of 
the frontier. There was no pioneer’s cabin in Roose- 
velt’s background, no study by the flickering flame 

ROOSEVELT of the wood fire. He wa,s 

ROOSEVELT 37, ^ 

brownstone mansion in loweir 
New York, into a family 
that had known wealth and 
culture for generations, with 
ancestors going back to the 
early Dutch in New Amster- 
dam. He was educated with 
all the resources of wealth at 
Ms disposal. He had private 
tutors, and traveled widely . 
Instead of expecting to work 
for a living, he knew he 
would have enough money 
to do what he jfloased. There 
was family tradition of work 
and service, with assured 
means behind it. 

It may have been well for 
the young Roosevelt that 
this was so, for as a lad he 
was sickly, near-sighted, and 
asthmatic, and he might irot 
have been able to cope with 

y as much as many distin- a tOUgll WOrld. But it Was 
phsh in only one. , . n j . • j.. 

his own firm deterniination 
to build up a serviceable body that did as much to make 
him as all the family resources. He learned to ride and 
to shoot. He rather scandalized his elders by learning 
to box, and by liking to box in public while in college. 
Indeed, throughout Ms life nothing was better indica- 
tion of his technique than his adherence to the boxer’s 
maxim that the best method of defense is to Mt the 
adversary first. 

His First Political Service 

When he left college he went through the motions 
of studying law for a few months, but he really spent 
most of the first year in writing a ‘Naval History of 
the War of 1812’. He appeared in the legislature of 
New York at the age of 23, and through three terms 
made himself respected, admired, and sometimes 
feared. In spite of his youth he was easily the leader 
of the Republicans in the legislature, and in 1884 was 
chairman of the New York state delegation to the 
Republican national convention, where he fought 
vigorously to secure the nomination of George P. 
Edmunds over James G. Blaine. 

His defeat in this fight came only a few months 
after the deaths of his mother and his wife, whom he 
had married on Ms 22d birthday. The combination 
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of family sorrows and political defeat seemed to turn 
his mind^away from politics. For the 
he lived the life of a cattle rancher, on Ae Little 
Missouri River in western North pa.kota. His roug 
Sbors liked him in spite of his inexperience and 
his eastern accent, and he himself appreciated the 
true worth under their crusty 

and unprepossessing exteriors. 

Mfhile he was on his ranch, m 

the summer of 1886, the Repub- | 
licans called him to be their ll 

candidate for mayor of New ADNHNil 

York City. He ran a poor third HA 

to Abram S. Hewitt, the Dem- 
ocrat, who was elected, and 

Henry George, the expounder ^ Alaskln Bot 

of the “single tax,’ but he is 11 arbitrat 

reported to have said, character- ^ Department of 

istically, that he “had a bully « Labor ere 

time.’’ A few weeks later he Railroad Kei 

married Edith Carow, a child- Treaty with Pai 

hood friend, and settled down Canal 

to a quiet literary life at Oyster Louisiana Pui 

Bay, Long Island.^But the call 
to politics was m his blood, he (1905), am 

saw duty and opportunity in Compai 

public life. When President Mediation by 

Harrison offered him the place 
of civil service commissioner he 

moved to Washin^on and for San primcis 

six years had the principal hand 

in Gilding up the public ser- Hepburn AcM 

vices so that political influence Intervention b 

might be lessened and the work Meat Inspecth 

of the nation advanced. He Acts 

took a police commissioner’s Oklahoma adi 

job in New York City in 1895, Japan assents 

and tried to Mft the metropoh- Policy in 

tan police out of the muck of Conservation ( 

politics. . . 

President McKinley in 1897 I ...,, — 

made him assistant secretary of 


A Supreme Administrator I 

closest to him, notably Senator Thomas C. Platt, the 
Republican boss of: New York, were glad when 
Governor Roosevelt came to be_ discussed as vice- 
presideutial candidate with IVtcKinley in 1900. And 
Roosevelt, despising the ofluce as one that had no 
future, and protesting that he was not a candidate, 
nevertheless accepted the nomi- 
nation, and was elected. He 
^ , |Hi presided over the Senate for ia 
week during a special session; 

^ m but before the time came for the 

unnciTrvFLT’S 1 1 Senate to sit in regular session, 

ADMimSTRATIONS //| McKinley was dead, and Theo- 

1901-1909 1(7 dore Roosevelt, not yet quite 43 

Intervention in Anthracite M 

Coal Strike (1902). United States. 

Alaskan Boundary Dispute ^ In 1904, with Charles W. 
arbitrated (190'3). (TO Fairbanks as running mate, he 

Department of Conmerce and was reelected president in his 

Labor created (lyu.}). , , 

Railroad Rebates abolished own right. He might perhaps 

(1903). _ . have broken the two-term 

Treaty with Panama for building tradition, which had prevailed 

Louisiana"^ PurchS^'Exposition wiriiout exception since Wash- 

(1904). mgton declined to consider a 

Beef Trust declared illegal third term, and have secured 

(1905), and Standmd Oil another reelection in 1908. But 

Mediationy^^Rooseveb to end he declared that two terms 

Russo-Japmiese War (1905). were enough, and retired volun- 

Intervention in Santo Domingo tarily in 1909 to as private a 

, life as “an elderly literary man 

San of pronounced domestic tastes’’ 

Hepburn Act regulating Railroad could live. 

rates (1906). Administrative Strength 

Intervention in Cuba (1906-09). RooseveltinheritedfromMo- 

Meat Inspection ^d Pure Food ^ organization, 

Oklahoma admitted as a State whose members he continued in 
(1907). their posts until, for reasons of 

Japan assents _to “ Open Door” ^bey chose to leave 

Conse^a^o^ Conference of state office. John Hay, his old friend, 

governors (1908). remained as secretary of state. 

After Hay’s death in 1905 Elihu 

Root took charge of thepffleo. 


^ nav^imtliKposThis chief sometimes thought him Root had served from 1899 to 1904 as secretary of war, 
like a “bull in a china, shop,” but his ideal was to make maldng a splendid record in the administration oi e 
the navy a better servant of the United States. When new foreign possessions as well as in reorganizing tiie 
the war with Spain approached, Roosevelt, who army and eliminating the weaknes^s which the 
believed fully in its justice, on his own authority Spanish-American War had disclosed- The creation ol 

quietly ordered preparations for war. He proved his the army general staff and the f ounimtion of the Army 
sincerity by taking a commission in the army, and by War College were largely his work. Root s work in the 
leading his Rough Riders, the First United States War Department was ably continued by .Wd™™ | • 
Volunteer Cavalry Regiment, recruited from, plains- 'Taft, who. was recalled from t^^ Philippines to take 
men and college athletes,; in the inspiring charge on this secretaryship. / , . 

Kettle Hill (wrongly called the charge on San Juan : To all his traits, Roosevelt added that of supreme 
Trill ). He came home from war to be nominated and administrator, who knew how to delegate duties ana 
elected governor of New York hi 1898. , V get results, Never; hurried, he had tiruh for cvery- 

Roosevelt gained in popularity as one who : was thing. He brought play into the White House; built 
unafraid of tradition, and unafraid of oha,nge. His tennis courts in the rear of the grounds; took his 
gift for publicity and his startlingly aggressive strokes friends on tramps over the hills of the Washington 
' frightened the professional politicians whose timidity parks; and when array officers protested an order that 
made them shrink from new issues. Those who were they show fitness by riding 90 miles within 24 hours, 
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ROOSEVELT — WHOSE LIFE 


SPELLED ACTION 

A Human Dynamo, Noted 
as Statesman, Natural- 
ist, Writer, Soldier, 
Big Game Hunter, 
and Explorer 

R.” wag a very forceful 
speaker* On the left we see 
him driving home a point. 


Kfermit and his father, below, are 
sitting on a Cape Buffalo which 
they have just bagged in Africa. 


The ex-president, at 
German army ma- 
neuvers in 1910, 
chats with Kaiser 
Wilhelm (right). 


Colonel and Mrs. Roosevelt 
are seen below, with five of 
their children— Archibald, 
Theodore, Jr., Alice, Ker- 
mit, ; and Ethel. Another 
son, Quentin, born later, 
was killed In France in the 
World War. 


The “strenuous life” of 
young “Teddy“ took 
him to the Western 
plains, as we see him 
above. He became a 
fine horseman and rifle 
shot, and during this 
time be wrote many in- 
teresting books about 
his adventures and 
studies of wild life. 


The room in which 
Roosevelt was born Is 
shown below. By the 
fireplace is the little 
chair he sat in as his 
mother taught him his 
early lessons. Teddy 
was so frail as a boy 
that he did not go to 
school, but he studied 
at home until he went 
away to college. 


Roosevelt was always in the 
midst of activity. Above he is 
shown inspecting a giant steam 
shovel during the digging of the 
Panama Canal. 


We see Roosevelt below, 
as the colonel of the dash- 
ing “Rough Riders," dur- 
ing the war with Spain. 
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His Work for 


Peace 


lie did it loimself between two full working days. His 
cabinet worked with assurance and decision, under a 
chief who knew his mind. In the field of foreign rela- 
tions much of the most decisive work was done. 

Foreign Relations 

The Alaska boundary dispute with Canada was 
adjusted during 1903. This dispute, pending since the 
discovery of gold in the Yukon, involved the meaning 
of the treaty concluded with Russia by England in 
1826, defining the eastern boundary of the Alaskan 
"panhandle." Roosevelt let it be known to England 
that he was willing to submit to an arbitration before 
a special court of six, three members to be appointed 
by him and three by the British government. The 
American commissioners were Senator Henry Cabot 
Lodge, Elihu Root, and Senator George Turner; the 
British delegates were Baron Aiverstone and two 
Canadians, Sir Allen B. Aylesworth and Sir Louis A. 
JettA Aiverstone sided with the Americans on most 
of the points at issue. The two Canadians refused to 
sign the award, but it was accepted by both govern- 
ments and the dispute was thus settled peaceably. 

In the winter preceding the Alaska settlement, 
Roosevelt had occasion to consider how the Monroe 
Doctrine would be affected by an intervention in 
Venezuela by Germany, England, and Italy , to collect 
debts owed to their subjects. They proposed to seize 
and hold the custom houses, and to pay themselves 
out of the taxes as they collected them. Decidiug that 
such seizure would be an impairment of the indepen- 
dence of Venezuela, Roosevelt brought pressure upon 
Germany and the other claimants to arbitrate the 
claims before the Court of Arbitration at The Hague. 
He later said that he secretly threatened Germany 
that he would use force if necessary to stop inter- 
vention and the seizure of Venezuelan custom houses. 

In 1904, there was threat of a similar intervention, 
for a similar purpose, in the affairs of Santo Domingo. 
Apparently at Roosevelt’s suggestion, the president 
of Santo Domingo asked the United States to take 
charge of the collection of customs, and to divide the 
proceeds between Santo Domingo and its creditors. 
Santo Domingo, after paying to its creditors 55 per- 
cent of the revenues collected by an American agent, 
found that the 45 per cent allotted for expenses of 
government was larger than the whole revenue had 
been before. (A'ee Santo Domingo.) 

. The Panama Canal 

The Hay-Pauncefote Treaty, clearing the way for 
an American canal at Panama (see McKinley, Wil- 
liam), was followed in 1903 by a treaty with Golombia 
granting the right to build it. But the Colombian 
Congress rejected this treaty, and in November 1903 
the state of Panama, one of the States of the Colom- 
bian Republic, seceded, organized an independent 
republic, and itself by treaty gave to the United 
States the powers that Colombia had denied. Roose,^ 
velt Imew about the plans for the Panama revolutipn, 
and certainly he gave it support, whether intehtidnal 
or not, by ordering American naval vessels to keep any 


hostile forces off the isthmus and to prevent the 
Colombian troops at Colon from proceeding to Panama 

City. The President’s explanation was that he wanted 

to avoid bloodshed, and that the United States was 
bound by treaty to keep the isthmian railroad open. 
The facts seem to be that he believed that Colombia 
was trying to blackmail the United States, and that 
civilization as well as American defense demanded 
that a canal be built at once. After experiments with 
a canal commission, he entrusted the work of con- 
struetion to the United States Army. (See Panama 
Canal.) He sent Taft, secretary of war, to the canal 
to inspect the work, and later went there himself to 
get first-hand information. 

The “New" Diplomacy of Directness 

In dealing with foreign affairs in which the United 
States had no immediate interest, Roosevelt acted 
with a new directness which sometimes puzzled dip- 
lomats at the same time that it won their admira- 
tion. In 1905 he assisted Russia and Japan in bringing 
their destructive war to an end (see Russo-Japanese 
War); for this service he was awarded a Nobel prize 
for peace. In 1906, when France and Germany were 
ready to fight over their interests in Morocco, Roose- 
velt took the lead in arranging a conference of the 
powers at Algeciras. Under his instructions the 
American representative successfully supported the 
Germans in their effort to maintain an economic “open 
door” in Morocco, but the French won recognition of 
their “special position” politically. 

Naval Policies of Roosevelt 

American prestige was also helped by the improve- 
ments in the army and navy. Secretary Root’s plans 
for army reform were firmly backed by the President, , 
and these two men did much to prepare the army for 
the load that fell on it in 1917. Roosevelt also believed 
in a strong navy. He pushed Congress hard to get an 
appropriation for two new battleships a year, and he 
kept the fleet to a high standard of efficiency. This 
was demonstrated by the cruise around the world of, 
16 battleships, all new since the Spanish-American 
War. President Roosevelt decided on this cruise in 
1907 at a moment when relations between Japan and 
the United States were very critical because of, anti- 
Japanese agitation in California and in Congress, and 
he always regarded it as one of his most important 
contributions to world peace. In a letter to Secretary 
Root he wrote: 

It 13 high tiino, however, that it (the navy) should go on a 
cruise around the world. In the first place I think it will have 
a pacific effect to show that it can. bo done; and in the next 
place . . . I beoama cpn-vdiloDd that it was absolutely neces- 
sary for us to try in time of peace to see just what -we could 
do in the way of putting a big battle fleet in the Pacific, and 
not make the experiment in time of war. 

By the close of his presidency, Roosevelt had made 
it clear (1) that the United States desired peace; at 
the Second Hague Conference in 1907, the United 
States delegation took a lead for peace that European 
powers would not follow; (2) that the United States 
(was prepared to defend its rights, on land or sea,. 
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I^ominance of the “Trusts" 

although it was not disposed to provoke a fight; (3) 
that the Monroe Doctrine would be maintained by 
whatever action might be necessary; (4) that, on the 
other hand, the Latin-American countries would not 
be allowed to hide behind the Monroe Doctrine as a 
means of evading their just duties; and (S) that 
wherever possible the United States, in cooperation 
with the neighboring republics, would assist them in 
maintaining order and meeting their obligations. It 
was also shown (6) that in matters directly relating to 
the defense of the United States and of the Panama 
Canal, the United States would act decisively and 
effectively. 

Domestic Problems 

Within the United States, Roosevelt found his 
actions restricted by the need to keep Congress in 
agreement with him, and by the power of the courts 
to pass upon the legality of acts. He faced a growing 
hostility towards himself, on the part of politicians, as 
he grew more direct and more popular. He faced a 
more bitter hostility from the managers of “big 
business” as he took, time after time, positions that 
favored the people at large against the trusts, and 
the rights of labor against those of the employer. 
The boom of a new period of prosperity, visible before 
the death of President McKinley, became a domi- 
nant note in 1901-02. It had distinct results in 
manufacture, transportation, and labor relations. 

The age of steel had begun after the Civil War, 
when new processes made steel cheap and invaluable 
for railroads, ships, bridges, and skyscrapers. In 1901 
the United States Steel Corporation was formed to 
control a large share of the total business, and to 
manage within its own properties every stage in the 
process from the mine to the finished product. This 
was the first of the great “vertical trusts” including 
iron and coal mines, railroads, ship lines, foundries 
and smelters, rolling mills, and evei’y type of factory 
for making everything from fence wire and cast iron 
pipe to locomotives. All the fears of the ordinary 
people of dominance by the trusts, that had arisen 
before 1890, now reappeared magnified and intensified, 
as a new threat of an empire of big business swept the 
land. It was Roosevelt’s view that the trust, just lilce 
the common man, must obey the law. But the ques- 
tion was if a suitable law existed; for the Sherman Act 
of 1890 seemed to have no teeth. 

The Railroad Mergers of 1901 

Following close upon the industrial mergers, of 
which the steel corporation was the largest, came a 
: series, of railroad mergers. The Union Pacific System, 
first across the continent in 1869, came to life again 
after the panic of 1893, and began buying and renting 
^ other lines. In 1901 it bought control of the whole of 
the Southern Pacific System, thus consolidating a 
railroad empire that threatened with monopoly the 
whole southwestern quarter of the United States. 
Close upon this, the Northern Pacific, the Great 
Northern, and the Burlington systems were brought 
together under the Northern Securities Company, 
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constituting another near-monopoly, this time over 
the northern half of the Far West. 

In 1902, through Atty.-Gen. Philander C. Knox, 
Roosevelt brought suit under the Sherman Act, 
for the dissolution of the Northern Securities Com- 
pariy as a conspiracy in restraint of trade. The 
United States won the suit. By this time Roosevelt 
was being called the “trust buster,” a useful teriri in 
getting votes. Suits were begun against the United 
States Steel Corporation, the Standard Oil Company, 
and other large combinations, but the President tried 
to make it clear to the people that mere size was not 
the trouble; that it would be better to stop bad prac- 
tises than to try to break up the corporations. 

Naturally big business thought the President too 
radical, for his proposed reforms threatened to reduce 
profits. The President, on his side, was appalled by 
the attitude of some of these men. In a letter to 
Senator Lodge he quoted liarrimaii, who controlled the 
Union Pacific System; “Harriman answered . . . that 
whenever it was necessary he could buy a sufficient 
number of senators and congressmen or state legis- 
lators to protect his interests, and when necessary he 
could buy the judiciary. These were his own words. 
He . . . showed a perfectly cynical spirit of defiance 
throughout, his tone being that he greatly i>referred 
to have in office demagogues rather than honest men 
who treated him fairly.” Roosevelt’s own attitude he 
expressed in a letter to a New York banker: “ I wish 
to do everything in my power to aid every honest 
business man, and the dishonest business man I wish 
to punisli simply as I would punish the dishonest man 
of any type. My prime object is to prevent injustice 
and work equity for the future.” 

Passage of the Pure Food Law 

From every side, suggestions began to come to 
Congress for more laws to help the people against big 
business. A Department of Commerce and Labor was 
added to the cabinet in 1903. The Pure Food Law was 
passed in 1906, requiring the packers of food to label 
correctly what they sold, and forbidding the use of 
injui'ious drugs and adulterants. In the same year the 
Hepburn Law was passed, extending the powers which 
the Interstate Commerce Commission had exercised 
since 1887, and specifically giving it the right to fix 
rates and maldng it a quasi-judicial tribunal. 

The continued attacks on large corporations un- 
doubtedly helped to bring on the panic of 1907. In 
1906 Charles E. Hughes led an investigation of the 
New York insurance companies (see Hughes, Charles 
Evans), anddisclosedmanyabuseswhich created public 
distrust of the existing managements. The uneasiness 
of the public was indicated in the stock market early 
in 1907, but did not come to a head until October, 
when the Knickerbocker Trust Company, in New 
York, failed. Though the country as a whole was pros- 
perous, the reserves of almost all the nation’s banks 
were concentrated in New York. There the money 
crisis became acute, and "runs” started on many of 
the trust companies and other financial institutions. 
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The banhs refused to pay out cash, but issued “clear- 
ing house certificates," secured by gold and securities 

in the hands of members of the clearing house. Chicago 

and other large cities followed New York’s example, 
until in aU about $250,000,000 was added in this way 
to the currency in circulation. Such certificates had 
been issued several times during the Civil War, in 
the panics of 1873 and 1893, and at several other 
critical periods. 

Roosevelt established a friendlier relationship with 
labor than any previous president had done. In 1902 
there was a great strike among the coal miners in the 
anthracite fields of Pennsylvania. The miners kept 
good order, so that there was no excuse for troops. 
The mine owners refused stubbornly to deal with the 
unioms. As winter approached, Roosevelt made ready 
to take over and to operate the mines in the interest 
of the public, but he also brought such pressure upon 
the owners that, umvillingly, they agreed to arbitrate. 
The President appointed a special commission of 
seven, and the verdict of these men, giving the strikers 
a part of the wage increase they wanted, was accepted 
by both sides. Labor, which had sometimes believed 
that the government was always against the workers, 
continued to give Roosevelt strong support. 

The Far West always held a particular interest for 
President Roosevelt, for there he had passed years 
upon his Dakota ranch and there he had often traveled 
hunting big game. He assisted in 1902 in the passage 
of a Reclamation Act for building great irrigation 
dams and chnals in the arid states {see Irrigation and 
Reclamation). In 1908, he gathered at the White 
House a conference upon the conservation of natural 
resources, assembling there governors, university presi- 
dents, men of business, and scientists to consider what 
policy ought to be adopted to preserve the national 
estate for posterity. One result of this conference was 
the formation of the National Conservation Com- 
mission (see Conservation). 

Roosevelt had done his best work in reviving the 
conscience of the people upon matters of social justice, 
and in holding their attention to the great policies to 
be undertaken by the United States so that the ordi- 
nary man might remain economically free in spite of 
great combinations of wealth. He secured the Repub- 
lican nomination for his friend William H. Taft, and 
left to him the arduous task of carrying out the 
measures that had cpme to be Imown as the “Roose- 
velt pblieies” (see Taft, William Howard). 

The Ex-Presldeut 

The United States rhakes no profusion for using ite 
ex-presidents. , Roosevelt left the White House only 
60 years of age, with wide interests, ample private 
means, aiid the prospect: of many year’s of active life. 
He knew that he had reached the climax of his career, 
and that nothing again could be as exciting as having 
been president. He took up his residence at his 
country : estate on Long Island, at Oyster Bay, and 
became the most important private citizen in the 
United States. 


He resumed his travels, and the hunting trips that 
were also scientific expeditions. These hunting trips 
of Roosevelt were those of a naturalist, not interested 
in killing game but thrilled with the thought of dis- 
covering new varieties aiid gathering specimens for 
museum use. Early in life, he had helped to found the 
Boone and Crockett Club, whose mission was the 
preservation of American big game. When he left the 
White House in 1909, he departed at once to Africa 
where he led an expedition into the interior, for the 
American Museum of Natural History. He explored 
the back country of Brazil in 1914, nearly losing his 
life through disease and accident. But he located 
what had appeared upon the maps as the River of 
Doubt, and the Brazilian government promptly re- 
named it the Roosevelt River in his honor. 


His Return to Politics 

On his return from Africa in the summer of 1910, 
he was drawn back into politics. He was inspired by 
a belief that Taft had failed to carry through the 
Roosevelt policies, and that he was needed to preserve 
the life of the progressive movement which he had 
helped to start. He spoke and wi’ote on “new nation- 
alism,” meaning by this that the United States must 
control all forms of business sufficiently to protect the 
interests of the American people; and that if the Con- 
stitution did not grant enough powers for doing this, 
the Constitution must be amended. His friends, who 
could not get used to his absence from politics, urged 
him to be a candidate for president in 1912. Politicians 
too, who cared little for him personally, urged his 
return, because they believed that he alone could 
prevent the election of a Democratic president. He 
was beaten for the Republican nomination by Taft, 
under ciroumstanees which led to charges of fraud and 
“steam-roller" methods. 

Thereupon the Roosevelt followers organized a new 
party, the “National Progressive," held another con- 
vention, and nominated Roosevelt for president and 
Senator Hiram W. Johnson for vice-president. The 
party was nicknamed “Bull Moose,” because Roose- 
velt, once when asked how he felt, replied that he was 
fit as a bull moose. The platform demanded direct 
primaries, direct election of senators, the initiative and 
referendum, suffrage for women, and other reforms of 
a social-economic nature. An enthusiasm that was, 
almost religious animated the new party. The cam- 
paign was bitter, and Roosevelt’s attacks on the' 
“stand pat" Republicans were more venomous than 
on the. Democrats who, were his normal , opponents. 
Though not expecting to win, Roosevelt led a gallant : 
fight, and made a two months’ speaking tour of the 
country. In Milwaukee, at the height of the campaign, 
he was slightly wounded by a crazy man who shot at 
him. Roosevelt polled 4,126,020 votes, tO: 6,286,214 
for Wilson, and had 88 electoral votes to 435 for Wil- 
son. Taft was third with 3,483,942 popular votes and 
8 electoral votes. 

When the World War came, he watched its progress 
with keen understanding. From the first he felt that 
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Germany was in the wrong, but he wished to avoid 
any action which might embarrass President Wilson 
in formulating a policy of neutrality. Very soon, 
however, he came to the conclusion, as he wrote in a 
letter to Rudyard Kipling, that Wilson “had no policy 
whatever,” and thereafter, until the United States was 
drawn into the war, nothing that the Democratic 
administration could do was right. He led rallies for 
“preparedness,” urging Congress to complete the 
arming of the United States before it was too late, 
and he denounced every form of pacifism. He refused 
the Progressive nomination for president in 1916, and 
supported Hughes, the Republican nominee, against 
Wilson, who was rejected. 

When at last the United States declared war against 
Germany, Roosevelt hurried to Washington to offer, 
once more, his services. For nearly a year he had been 
ready, with a skeleton organization of a division, and 
with acceptances from all the higher officers he would 
need. But there was no place for Roosevelt in the war. 
He was nearly 60 years of age; he was not a profes- 
sionally trained soldier, and high military command 
was entrusted only to those who were; ho was physi- 
cally unfit, for he never fully recovered from the fevers 
which attacked him during his search for the River of 
Doubt, and he had long since lost the sight of an eye 
through an accidental blow while boxing for exercise. 
Although he could not go himself, his four sons and 
his son-in-law were all in active service. Quentin, the 
youngest son, a' pilot in the Aviation forces of the 
United States, lost his life in action. 

As the war progressed, too slowly for those who 
feared defeat, Roosevelt led in the demand for 
ever-greater activity. But his constitution, worn by 
strenuous activity, broke under him, and on Jan. 6, 
1919, he died quietly in his sleep. He is buried in the 
cemetery near Sagamore Hill, his home at Oyster Bay. 
Each year on his birthday, October 27, which is 
also observed as Navy Day in his honor, the tomb 
becomes a place of pilgrimage. His father’s residence, 
at 28 East 20th Street, New York City, where as a 
lad he lived, has been made into a museum by the 
, Roosevelt Memorial Association. 

Roosevelt’s chief writings were; ‘Life of Thomas Hart 
Benton’ (1886); ‘Life of Gouverneur Morris' (1887); ‘Ranch 
Life and Hunting Trails' (1888); ‘The Winning of the West' 
(1889-96) ; ' American Ideals and Other Essays ’ (1897) ; 
'Life of Oliver Cromwell’ (1900); ‘African Game Trails’ 
(1910); ‘The New Nationalism’ (1910); ‘Theodore Roose- 
rolt, an Autobiography’ (1913); ‘Life Histories of African 
(Jaihe Animals’ (1914); ‘Through the Brazilian Wilderness’ 
(1914); ‘Fear God, and Take Your Own Part’ (1917), 

Root. The two important functions of roots are 
to anchor and support the plant and to absorb water 
and minerals found in the soil. A plant possesses a 
’'tap-root” system when it has one stout prominent 
root extending for some distance into the _spil. The 
''fibrous” root system is veiy different, with slender 
roots, much branched, as in the bean, corn, etc. . 
Thickened or fleshy roots developed in clusters, as 
in the dahlia, are called “fascicled” roots. Roots 
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are classified as soil, air, or water roots according to 
the medium in which they grow. 

Each root is generally capped by a blunt root-cap 
of firm cells, which protect the delicate growing tip. 
Beliind this cap are usually many slender root-hairs, 
which are devoted to the absorption of liquid foods 
and are constantly dying off and being renewed. It 
is popularly believed that the roots “nourish” the 
plant with minerals drawn from the soil. This is 
a mistake. The water and dissolved minerals taken 
up with it hy the roots are essential to the building of 
the plant cells, but by far the largest proportion of the 
plant’s food is derived from the carbon dioxide 
absorbed by the leaves (see Leaves). 

Roots absorb the 'moisture from the soil through 
the tiny membranes of the root-hairs by a process 
called “osmosis,” which causes the thinner watery 
solutions of the earth to be draivn through the mem- 
brane by the attraction of the thicker sap solutions 
in the root cells. Air is also taken from the soil by 
the roots for their o\to “breathing.” 

The force exerted by roots as a result of growth is 
remarkable. In rocky places it is a common thing 
to see small crevices in the rock where the slender 
roots of trees enter and split the rock apart as they 
enlarge (see Plant Life). 

Rope and twine. The mention of rope suggests 
salt water, tarred rigging, ships being anchored or 
towed or docked, wharves, and big loads being 
hoisted. It makes us think of the din of the building 
industry, Alpine climbing, the cowboy swinging his 
lariat, or even a tug-o’-war. Rope is one of the most 
common and useful articles in man’s existence; but 
the story of its development into the giant 23-inch 
cables and hawsers of today, capable of lifting a 
locomotive or a torpedo boat, goes out of sight into 
the far past. 

Man’s earliest cords or lines for fishing, tying 
animals, etc., were mere fibrous roots, strips of bark, 
or hide thongs, such as certain savage tribes still 
use. Ancient Egyptian inscriptions are believed to 
portray a form of rope making. Prior to 1820, rope 
was made entirely by hand. The picturesque ‘ rope- 
walks ’or old time hand process factories, established 
in Boston as early as 1642, were among the earliest 
industrial establishments in the United States. 
Then came machines for twisting hand- spun yarns 
into rope strands, and later yarn-spinning mechanism 
was developed. Near the middle of the 19th century 
steam-driven machines were introduced for making 
not only all cordage an inch or more in circumference 
— rwhich goes by the general name of rope — but also 
all smaller cordage, called string, cord, or twine. 

Cordage is made of various kinds of hemp, or fibers 
known under the name of hemp, especially manila 
fiber and its cheaper rival, sisal fiber, now much us^ 
in manufacturing binding twine for self-binding grain 
reapers, etc. (see Hemp), Other materials used are 
flax, cotton, East Indian jute, and coir, the fibrous 
casing or bark of the coconut. 







s P I NNING INTO TWINE 


When you walk away from a store with a little hall of nianila twine in your hand, you little realize that ^you are giving that twine its 


wnen you waia away iiom a score wii« a uiue muu oc ni»ui>a cwine in your uana, you mue realize viiac you tiro 
last lift on a journey that has covered thousands of miles, over land and sea, Before any man touched it, it was a part of 
plant (1), which is a native of the Philippine Islands. Until recent years practically all twine was made of manila, but now Mexican 
sisal, being cheaper, is also used widely. The manila plant is cut down by a brown-skinned little Filipino, who uses only primitive 
tOols^ perhaps a hatchet, but sometimes only a sharp stone or a forked stick (2), Another Filipino breaks the stalk into layers or 
strips (3), after which it journeys to some warehouse where it is carefully examined and sorted (4) before being shipped to America 
for manufacture Into twine. Arrived at the factory, the fiber is first softened and combed (5) into long ribbons called “slivers. 
These usually go through a second combing or drawing (6), and sometimes more, depending on the grade of fiber and the desirea 

quality of the finished twine. 
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Made by Twisting 


, The raw material 
arrives at the rope- 
making plant in 
great bales. It is 
loosened, spread in 
layers, sprinkled 
with oil, and then 
“heckled” or me- 
chanically combed to 
clean and .straighten 
the fibers. The fibers 
are twined and 
twisted end to end 
into one continuous 
sliver on machines 
called “breakers.” 
Later the slivers go 
to the spinning 
machines. These 
twist the fiber right- 
handed into yarns, 
which are mechan- 
ically wound onto 
huge bobbins. 

From the bobbins 
the yarns are fed to 
the strand-forming 
machine through 
holes in an iron face 
plate, so placed that 
the yarns all con- 
verge into a tube, 
where they are com- 
pressed into a bundle 
and twisted into 
strands by the revo- 
lution of a long car- 
riage or flyer. In the 
“laying” machine 
the strands again 
pass through open- 
ings and converge 
in a central tube. 


through which they 
pass to a second set 
of revolving flyers; 
and these twist the 
strands together into 
rope. (In the most 
complete rope-mak- 
ing instrument the 
strand-f o rm in g 
machine and the 
laying machine are 
combined.) Thus 
rope-making is a 
series of twisting 
processes; and each 
twist is in a direction 
opposite to that of 


finished product 
tight and hard. 
Ropes are twisted 
together to form a 
larger rope, hawser, 
cable, etc. 

The cordage is still 
frequently covered 
with pine tar Or other 
tar (by means of 
copper troughs and 
pressing rollers) to 
protect it from the 
effects of moisture. 
But hemp ropes have 
been largely super- 
seded in many in- 


copper, iron, or steel 
wires twisted to- 
gether in much the 
same way that hemp 
ropes are made. 


When the manila fibers have been properly drawn and combed they next 
journey to the spinning room (upper picture), where they are first twisted right- 
handed into yarns, wound on large bobbins. The lower photograph shows 
the last processes of laying and forming the strand. At the top is one of the 
large bobbins, below that the revolving flyers which spin the strands together 
into twine and finally at the bottom, the many spools of finished twine. 







































ROSE 


Rose. Since the days when the “sweet singer of 
Israel” sang the praises of the Rose of Sharon, civi- 
lized man has extolled the rose above all other flowers. 
In ancient Greece it was sacred to Aphrodite, goddess 
of love. The Romans used incredible quantities of 
roses, stuffing couches with their petals, scattering 
them in palace halls, and even in the streets. At a 
single feast Nero is said to have spent $150,000 for 
roses! On one occasion his rose showers were so 
abundant that some unlucky guests were literally 
smothered. A white rose was the symbol of secrecy. 
Suspended from the ceiling at ancient banquets, it 
enjoined silence regarding everything said and done; 
the expression su6 rosa still means “confidentially.” 
Throughout the Middle Ages ran a thread of rose- 
romance; for this wa§ the flower of chivahy and love, 
as well as the badge of the two great English families 
who. fought the Wars of the Roses. 

The rose is the national flower of England, Ru- 
mania, and Persia. The white Cherokee rose which 
grows wild in the southern United States is the state 
flower of Georgia, and the wild prairie rose is the state 
flower of Iowa, New York, and North Dakota, 

Municipal rose gardens are becoming increasingly 
popular. The Roseraie de I’Hay near Paris and the 
great Bagatelle Rose Gardens in that city are among 
the largest and best known. In the United States the 
American Rose Society sponsors such gardens as the 
International Rose-Test Gardens of Portland, Ore. 
In England the National Rose Society maintains ex- 
perimental gardens. And there are beautiful national 
gardens in Rome and in Ballarat, Australia. Roses 
have a commercial as well as an esthetic value. In 
southern Prance and Bulgaria they are cultivated for 
the oils which form the base of fine perfumes {see 
Perfumes). Roses grown in greenhouses in the United 
States have an annual value of some $20,000,000. 

Epses are native only to regions north of the equator, 
and grow wild throughout the north temperate zone, but they 
are Oultivated alt over the world. Some species are native 
to high altitudes in the tropics, and others to the Arctic 
Tegions. Boses belong to the genus Roaa of the family 
Jiosaceae. The family also includes the apple, pear, plum, 
peaoh, blackberry, raspbeny, strawberry, and such orna^ 
mental plants as the niountain ash and hawthorn. Roses are 
erect, climbing, or trailing shrubs, usually with prickly or 
hairy stems, and with flowers borne either singly or in 
terminal clusters, followed by a berry-like fruit. 

The wild roses all have single blossoms with five petals 
and numerous stamens and pistils. In the many-petaled cul- 
tivated varieties the stamens are transformed into petals. 
The best-known American species, are the prairie rose {Rosa 
seiiffera) ; the swamp rose ' (R, cardiina), . .found in damp 
thickets from Canada to the Gulf of Mexico; and the Chero- 
kee rose (S. laeviffata) . The sweetbrier or eglantine (R. 
ruhiginosa) is an Old World species naturalized in the 
United States. The Alpine rose (R. alpirea) of Switzerland, 
and the Pyrenees is a climber, with pink or red flowers. 

’ Boses respond so readily to man’S; experiments that there 
.are now hundreds of cultivated garden varieties.- Whey are, 
classified as slimmer roses, -blooming but once in a season, , 
or as remontant of autumnal roses, blooming more than oncef 
some oontinuouriy : throughout the .season. The more im- 
portant groups iaolude the tea roses, hybrid teas, hybrid per- 
petuals, polyanthos, and a number of climbers, or ramblers. 


Roses, Waes of the. A quarrel between the noble 
families of York and Lancaster over the right to 
occupy the English throne brought on a series of the 
crudest and most brutal civil wars in English history, 
in the years 1455-1485. Because the emblem of the 
Yorkists was a white rose and that of the Lancastrians 
a red rose, they were called the Wars of the Roses. 
The struggle was largely a contest for political power 
between the nobles, and did not greatly affect the 
common people. 

To understand the contest, you will need to look 
at the table on page 158, and see how the families of 
York and Lancaster were descended from King Ed-: 
ward III. Henry VI, the head of the Lancastrian 
house, represented the third line of descent from 
Edward III. Richard of York was descended through 
his mother from Edward’s second son and through his 
father from the fourth son. By strict rules of inherit- 
ance the Yorkists had a better claim to the throne 
than the Lancastrians did. But they had been passed 
over in 1399 when Richard II was deposed, and would 
have won no backing for their claims later if it had 
not been for the failure of the English armies in the 
. Hundred Years’ War {see Hundred Years’ War), the 
mental and physical weakness of King Henry VI, and 
the excessive taxation and misrule at home. 

Leaders ia the First Wars 

At first Richard of York planned merely to take thel 
government from incapable persons and secure it for. 
himself, but later his ambition was to seize the crown. 
His ablest supporter was the Earl of Warwick, who- 
played so important a part, first on one side and then 
on the other, that he was called “the Kingmaker.” 
On the Lancastrian side the real head of tlie party was 
Queen Margaret, a young and beautiful Frenchwoman, 
who fiercely resisted the attempts to dethrone her 
husband, Henry VI, and disinherit her son, Prince 
Edward. 

The struggle began with the battle of St. Albans, 
in 1465, in which Richard of York was victorious and 
secured control of the government. Four years later 
the contest was renewed, and after varying fortunes 
Richard was defeated and slain in battle by the forces 
of Queen MargaretatWakefield (1460). But Richard’s 
strong and able son obtained the throne, by Warwick’s 
help, and became king as Edward IV, the first of the 
Yorkist line. Poor insane Henry VI was shut up a 
prisoner in London Tqwer. Then Warwick quarreled ' 
with Edward IV, and aided Queen Margaret to drive 
him from England and restore Henry VI (1470). But 
the following year Edward returned and IVar wick was 
defeated and slain in battle. King Henry’s young son 
was captured and murdered at Tewkesbury (1471). 
The King himself was assassinated the day Edward 
ly reentered London and seized the throne again. 

The End of the Wars and Their Results 
. This ended the first period of the struggle. Four- 
teen years later war broke out again, and Henry 
Tudor, the last Lancastrian representative, defeated 
and sleR Richard III, last of the Yorkist kings, at the 
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arc of thick foliage are' many Ramblers, (2), with a wreath, 

many people consider the queen of them all— the Amencan (% J*® 

between the true Tea Roses and the Hybrid Perpetuals, 

the yellow “Marshal Niel” (7) and next to it the China Rose (8). The lower right-hand co 
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ROSSETTI, DANTE 


battle of Bosworth Field (Aug. 22, 1486). The victor 
became Idng as Henry VII, thus ending the Wars of 
the Roses. The following year Henry married Eliza- 
beth of York, the daughter of Edward TV, and the 
white and the red roses were united in the rose of the 
Tudors, the emblem of a 
new line of English kings. 


The Wars of the Roses 
broke the feudal power 
of the nobles, and so 
marked the end of the 
Middle Ages m England. 
Many of the ruling nobles 
were slain in the wars and 
their estates were con- 
fiscated by the crown. 
Lawles.sness, which had 
torn England since the 
beginning of the Hun- 
dred Years’ War, had 
grown even worse during 
the Wars of the Roses. 
Not enough able leaders 
remained to maintain 
law and order. "Few 
would venture alone in- 
to the country by day 
and fewer still into the 
towns by night.” The 
common people longed 


THE HOUSES OP LANCASTER AND YORK 


Raphaelite Brotherhood. But general recognition did 
not come until 1862, when her ‘Goblin Market, and 
Other Poems’ was published. ‘The Prince’s Progress’ 
was published four years later and in 1872 there ap- 
peared the delightful collection of her earlier writings 

for children, ‘Sing-Song’. 
Her later works in prose 


Edward III (1327-1377) 


I 


Edward, Lionel 
the Black 
Prince 


Richard II 
(1377-1399) 


John of Gaunt Edmund, Duke of 
Duke of 


LANCASTER 


YORK 


Philippa 

Roger 


Henry IV 
(1399-1413) 


Henry V 
(1413-1422) 


Henry VI 
(1422-1461) 


Anne= 


-Richard 


Richard, Duke of York 


Edward IV (1461-1483) 
Edward V (1483) 


Richard HI 
(1483-1485) 


and verse were mostly 
religious. She died Deo. 
29, 1894. 

Christina Rossetti’s 
poetiy was remarkable 
for its .singing quality. It 
reflected and was often 
inspired by her religious 
scruples and her strong 
sense of duty. Although 
occasionally melancholy 
and even bitter, because 
of poor health and two 
unhappy love affahs, yet 
she was often sprightly 
and fanciful. She was 
beautiful in a quiet and 
grave manner, and was 
the model for many 
pamtings by her brother 
Dante and his artist 
friends. The story of her 
life, told by W. M. Ros- 


ier a strong government that would bring peace and 
prosperity, Henry VII seized the opportunity to 
reestablish the royal power and to initiate policies that 
marked the beginning of modern England. (See also 
Lancaster; Tudor; and articles on the individual rulers 
named above.) 

Rossetti, Cheistina Geoegina (1830-1894). 
Love of nature, understanding of children, and a sim- 
pUoity that is high art are among the qualities that 
won Christina Rossetti a high place among 19th-cen- 
tury poets, That is why children, as well as then- 
elders, enjoy and love such lines as these: 


Who has seen the wind? 

Neither you nor I; 

But when the trees how down their heads. 

The wind is passing by. 

Christina, born in London Dec, 5, 1830, was the 
youngest of the four children of Gabriele Rossetti, a 
political refugee from Italy, All these children became 
famous: Maria Francesca, as a writer; Dante Gabriel, 
as a poet and painter; William Michael, as a critic; 
and Christina, as a poet. 

A Genius Which Flowered Early 
Christina was lively, clever, and rather precocious. 
Like the other Rossetti children, she got the better 
part of her education at home, where she met exiled 
politicians, artists, and literary men. Her first verses, 
written when she was l2, were privately printed by her ' 
grandfather, At 19 some of her pOems were printed 
by her brothers in The Germ, the magazine of the Pre- , 


setti, may be found prefaced to her ‘Poetical Works’ 
(Macmillan, 1904). 

Rossetti, Dante Gabriel (1828-1882). Equally 
gifted as painter and poet, Dante Gabriel Rossetti 
is remembered both as the leading figure in the Pre- 
Raphaelite Brotherhood and as the author of such 
well-loved poems as ‘The Blessed Damozel’, ‘Jenny’, 
‘Sister Helen’, and the 'House of Life’ sonnets. 

He was born May 12, 1828, two years earlier than 
his famous sister Christina (see Rossetti, Christina), 
Lilce his sister, he showed his talents early. When he 
was five years old he wrote a drama, and at about 16 
he wrote a story which was privately printed by his 
grandfather. After attending King’s College School 
for a few years, he began to study art. School routine 
irked him, however, and to the end of his life his draw- 
ing was faulty. He was strongly influenced by Ford 
Madox Brown, then a , rising young painter, in whose 
studio he worked for a time. 

The Pre-Raphaelite Brotherhood 

When he was about 20, Rossetti became closely 
associated with Holman Hunt and J. E. Millais. These 
three youthful artists, despising the facile imitative- 
, ness and mediocritsi of the current art tradition, 
formed the Pre-Raphaelite Brotherhood. The name 
indicated their intention to return to the directness 
and truthfulness of medieval art before the days of 
Raphael. Other artists and writers later became asso- 
ciated -sVith the movement. Edward Burne-Jones, 
William Morris (see Morris, William), Swinburne, 
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and Rossetti’s sister Christina were among these. 
Rossetti encouraged the others to express themselves 
both in painting and poetry as he did. His most 
famous poem, ‘The Blessed Damozel’, appeared in 
The Gem, a magazine of the Pre-Raphaelite group. 

In 1860 Rossetti married the beautiful Elizabeth 
Siddal, a milliner’s assistant, who became the model 
for many of his paintings. Not quite two years later 
she died. Agonized with grief, Rossetti had the only 
manuscript of his poems (as yet unpublished in book- 
form) placed in her coffin. In 1869, however, he had 
the coffin unearthed and the poems taken out. Great 
as would have been their loss to English literature, 
some find this act of his hard to forgive. 

Though his canvases are remarkable for their glow- 
ing color and mystical beauty, Rossetti was a surer 
artist in his poems. No poet was ever more romantic. 
His brother has told us that his earliest influences 
were Shakespeare, Scott, Byron, and the Bible. Then 
came Shelley, Mrs. Browning, the older English and 
Scottish ballads, and Dante. Rossetti’s own poetry, 
whether in the romantic legend, the ballad, the son- 
net, or the lyric, is full of rich colors. Over-luxuriance 
of phrase is a fault; but his best poetry has a precision 
of imagery which is extraordinarily effective. 

Some of Rossetti’s beat-known paintings are ‘Ecce Anoilla 
Domini’, ‘Beata Beatrix’, ‘Paolo and Francesca’, ‘Dante’s 
Dream’, ‘Borgia’, 'Proserpina in Hades’, and ‘Hosterna 
Rosa’, Much of his best poetical work, including the famous 
sonnet-sequence ‘The House of Life’, is found in 'Ballads , 
and Sonnets', published in 1881. 

Rothschild family. For most of the I9th 
century, the House of Rothschild, a Jewish family of 
bankers, ruled the money markets of Europe. It was 
from the Rothschilds that nations borrowed money to 
pay their debts, to carry on wars, or to finance vast 
peacetime projects. 

Meyer Amschel Rothschild (1743-1812) laid the 
foundation of the family fortune. He was born in the 
ghetto (Jewish quarter) of Frankfort-on-the-Main, in 
Germany. There he set up shop as a tradesman and 
money-changer, as had many generations of Roths- 
childs — so called because one of them had taken a 
red shield (German, rothen Schild) for the sign of his 
shop. An expert in rare coins, Meyer Amschel gained 
access to homes of the rich, notably to that of the 
Elector William of Hesse-Cassel. Soon he was en- 
trusted with some of the elector’s important affairs. 
Meanwhile he trained his five sons to work as a team 
for the profit of the Rothschild family. 

The Rothschilds owed then- rise as international 
bankers largely to the Napoleonic wars. Meyer 
Amschel’s third son Nathan (1777-1836), who had 
gone to England about 1800, ran goods through 
Napoleon’s blockade at great profit. He also devised 
and carried out, with his brothers’ help, a clever plan 
to get gold through France to finance Wellington’s 
army in Spain. This led to a post for Nathan as agent 
of the British treasury, and at the close of the war the 
House of Rothschild was commissioned to handle 
loans to France and Austria. Nathan’s brother Jacob, 


or James (1792-1868), set up a bank in Paris, and his 
brother Solomon (1774-1826), a banlc in Vienna. 
Another brother Karl (1788-1855), later established a 
bank in Naples, while the eldest brother, Anselm 
Mayer (1773-1855), remained in charge of the busi- 
ness at Frankfort. 

Under the five brothers and their descendants, the 
House of Rothschild flourished throughout the 16th 
century. Their business included the financing of 
European wars and of railroads in Europe and in 
America. They also participated in loans to the 
United States in 1871 and 1895. Nathan’s son Lionel 
(1808-79) in 1875 lent the money with which Disraeli 
bought control of the Suez Canal. Lionel was the first 
professing Jew to be elected to Parliament, and his son 
Nathan Meyer (1840-1915) was the first Lord Roths- 
child. In the 20th century, Rothschild power in world 
affairs declined, although they continued for some 
time to add to their fortune. 

Rotterdam, Nethehlands. The second largest city 
in the Netherlands and the most important commer- 
cial port, Rotterdam lies 15 miles from the sea on the 
Maas, or Meuse, River at its junction with the little 
river Rotte. The Rotte dike gave the city its name, 
which means dam (or dike) of the Rotte River. During 
the German invasion in 1940, large sections of the 
city were laid waste by aerial bombs. 

Hundreds of acres of docks and basins on the Maas 
take care of the large ocean-going ships which bring 
cargoes of coffee, tea, tobacco, flour, sugar, spices, oil, 
cotton, Imnber, iron ore, and carry away Dutch manu- 
factures and food products. The city is also a center 
for the traffic on the Meuse and Rhine rivers. Ship- 
building is the leading industry. Sugar refining and 
the manufacture of cigars, margarine, paints, rope, 
furniture, and leather are also important. 

The site of the city is so low and spongy that most 
of the houses are built on piles. Tree-bordered canals 
run through the city in all directions. The oldest quay 
is called the Boompjes, or “little trees.” One of 
Rotterdam’s most cherished treasures is a statue of 
the great scholar Erasmus, who was born here in the 
15th century. In the Boymans Art Museum (spelled 
also Boij mans) may be found the works of Ruysdael, 
Jan Steen, van Goyen, de Hooch, and other Dutch 
master’s. Population, about 580,000. 

Round table. When King Arthur of Britain 
gathered about him his chosen knights— so the old 
legends tell us — they sat around the famous Round 
Table, so that there might be no quarrels about rarrlc 
and that the king might sit among them a man among 
equals. The irame “Round Table” came to be applied 
to the knights themselves, as the title of the mythical 
order of chivalry — 


. . . that fair Order of the Table Round, 
A glorious company, the flower of men, 
To serve as models for the mighty world 
And be the fair beginning of a time. 


According to the Arthurian romances, the table was 
made by the wise magician Merlin, and it came into 
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Arthur’s possession with the dowry of his queen, 
Guinevere, The legends differ as to the number of 
knights; some place the figure as low as 50, and 
others increase the number that the table would seat. 

Noted Champions of the Round Table 

Only the best and most valiant Icnights were 
adjudged worthy of a place at the Round Table. 
Each chosen knight had his own seat with his name 
carved upon it. The members formed a brotherhood 
bound by oath to help one another in danger and to 
refrain frofn fighting among themselves. In the 
goodly company Were brave Sir Perceval de Galis, 
one of the men that most believed in Christ; Sir 
Lancelot, beloved by the fair Elaine of Astolat, and 
Sir Bors de Ganis, his cousin; Sir Gawaine, Sir 
Gareth of Orkney, and Sir Gaheris, all brothers, and 
nephews of King Arthur; Sir Tristram (or Tristan) of 
Lyonesse, the best huntsman of the world and the 
noblest blower of a horn; Sir Kay, the seneschal of 
icing Arthur’s court; Sir Ector de Maris, who was 
cured of his wounds by the Holy Grail; the traitor 
Sir Modred, who usurped the throne and tried to wed 
Queen Guinevere, but was killed in combat with King 
Arthur; the noble Sir Bedivere, who received the 
last commands of the king and became a hermit after 
Arthur’s death; Sir Lamorak de Galis, Sir Sagramore 
le Desirous, Sir Palamides the Saracen, Sir Bleoberis, 
and many other brave and noble Icnights. 

One seat, however, known as “the Seat Perilous,” 
had no name upon it. It was reserved for him who 
should succeed in the search for the Holy Grail— that 
mystic cup from which Christ had drunk at the Last 
Supper. It was filled at last by Sir Galahad, the per- 
fect knight. Tennyson tells many of the stories of 
the Round Table in his ‘Idylls of the King’. {See 
Arthur, King; Galahad.) 

Rousseau (ro-ss'), Jean-Jaoques (1712-1778). 
This famous Ei’ench philosopher gave better advice 
and followed it less than any other great man who 
easily comes to mind. He wrote glowingly about 
nature, yet spent many of his days on a city pavement. 
He praised the beauties of domestic life and wrote 
wisely about the education of children, but he lived 
with his cook and abandoned their babies. He taught 
hygiene, but lived in a stuffy garret. He preached 
virtue, but was far from virtuous. Rousseau was 
indeed a strange vessel for the wisdom he contained. 
But his teachings in politics, literature, and education 
had a profound influence on the thought of his time. 

Of French Huguenot descent, Rousseau was born 
at Geneva, Switzerland. He grew up undisciplined 
and at about the age of 16 he became a vagabond. He 
roamed through Switzerland, Italy, and France, earn- 
ing his way as secretary, tutor, and music teacher and 
learning first-hand the lives of rich and poor. When 
he went to Paris in 1741 to try his fortune, he was im- 
pressed by the fact that French society was artificial 
and unfair in its organization. It lived by rules made 
by the aristocracy and was little concerned with the 
desperately unhappy lives of common men. 


ROUSSEAU 


Yet, strangely enough, this poor unlmown little 
wanderer was to upset that whole elaborate society. 
He wrote a book on the origins of government, ‘The 
Social Contract’, teaching that no laws are binding 
unless agreed upon by the people. This so deeply 
affected French thinking that it became one of the 
c hief forces that brought on the French Revolution. 
The revolutionary cry of “Liberty, Equality, and 
Fraternity” was an echo of Rousseau’s teachings. 

An Influence on Modern Education 

Less violent but no less important was the revolu- 
tion which he helped bring about in education. In his 
book ‘Emile’ he assailed the prevailing mode of educa- 
tion, in which children were schooled with little or no 
regard for their physical development or for their 
mental capacities. He attacked the system of treating 
children lilce machines, and urged that they be given 
much freedom and opportunity to enjoy sunlight, 
exercise, and play. Rousseau recognized that there 
are definite periods of development in a child’s life 
and urged that the capacities for motor activity, 
observation, sense perception, and reasoning should 
be fostered only as the child felt the need. A child 
allowed to mature in this fashion would naturally 
and easily achieve his best possible development. 
Education should begin in the home. Parents should 
not preach to the child but should set him a good ex- 
ample. Rousseau believed that children should make 
their own decisions. Modern education has been 
widely influenced by some of these ideas {see Education) . 

In literature, too, Rousseau inspired a profound 
change not only in France, but also in Germany and 
England. He stirred writers to realize that the beau- 
ties of nature had a rightful place in literature. He 
dared to voice his most intimate emotions. His auto- 
biographical ‘Confessions’ is considered a masterpiece 
of candid self-revelation. So many writers followed 
his example that Rousseau is called the father of the 
romantic movement in literature. 

Persecuted for his religious views, Rousseau fled 
the country in 1762. For a time he lived with the 
historian Hume in England. He later returned to 
Fi'ance, broken in health and spirit. He died near 
Paris, a prey to unhappy delusions. 

Careful readers of Rousseau find many flaws in his 
logic, especially in his greatest book, ‘The Social 
Contract'. But it must be remembered that he lived 
in the 18th century, when the study of government 
was not the science it is today. And Rousseau had a 
large enough mind to, realize that his was not the final 
word on government. “I ought throughout to have 
kept to a more limited sphere,” he admits at the close 
of his book. Still,, this genius was perhaps the most 
eloquent of all prophets of modern democracy, and 
some of his precepts helped to guide the founders of 
American democracy. 

Rousseau’s chief works are; ‘La Nouvelle HfiloSse’ (The 
New Ueioi'ae), 1761; ‘Le Contrat Social’ (The Social Con- 
tract),, 1762; ‘Emile’, 1762; and his ‘Confessions’ (an auto- 
biography, written between 1766 and 1770, published in 1782 
and 1789).' 




^ NE thing every boy must have if 
m he would be a man indeed. One 
^ thing every girl must have if she 
^11 would truly be a woman. That 
one thing is chivalry. 

There may or may not have been a King 
Arthur with his Round Table, but all 
through this world there have been men, and 
women too, like him. They shine some- 
times in history like bright stars in the sky. 
But mostly history misses them, and they 
belong to that unnumbered race of those who 
come into this world and live unselfish lives, 
and do great things in countless little ways, 
and pass unknown save by the few who 
never cease to mourn them. They are the 
chivalrous, the members of that mighty 
Table Round to which all heroic souls 
belong. They do not ride in gallant company 
to tournaments; their deeds are not cried out 
to all the world; but through their lives they 
sow the seeds of chivalry not less than did 
King Arthur’s knights. 

For chivalry is within the reach of all. 
The noblest possession of man, we can wake 
up, whether rich or poor, and possess it every 
morning. It was said of a great Roman that 
the elements so mixed in him — 

.... that Nature might stand up 
And say to all the world, “This was a man!” 

And we may say of chivalry that the virtues 


so mix in it that Virtue might stand up and 
say, “This is the noblest virtue of them all.’’ 

Chivalry has in it the love of courtesy, the 
courage that never quails, the will to suffer 
pain for others, the zeal that wears life out 
in great causes, a boundless pity for the poor, 
a burning passion to right a wrong, the scorn 
of scorns for cruelty, and the heart of hearts 
for all that is generous and helpful and noble 
and true. A fine equipment for the battle 
of life is this quality of heroes, the blending 
of all other virtues in this matchless one. 

You are never afraid of a chivalrous 'man. 
You may trust him in all times and places; 
you may leave everything you have in his 
hands. He would not do you wrong; he 
would not lie to you; he would die first. 
There was a Red Indian who made himself 
chief of a tribe against the tribe’s will, but 
they had to submit because the chief had the 
help of American soldiers. But the tribe 
made up its mind in secret that if ever the 
chief was false to his duty he should pay the 
price of his falseness. They arranged with a 
young Sioux named Crowdog that if such a 
time should come the chief should be killed; 
and Crowdog took the vow to kill him. 

The time did come, and Crowdog killed 
the false chief. The United States govern- 
ment sentenced him to death and a few days 
before he was to die Crowdog asked for leave 



fj to visit his wife and his two little boys. There And then he urged th' 
5 was something fine about the men who had noble deeds, with that pu 

? charge of him, and they trusted the man they subtle master under hea 

h.d sentenced to deoth. n.y let him p. home. « * « 

I He went home and kissed his wife and their two courtliness, and tl 

little boys, and then he went back to die. And love of truth, and 
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And then he urged them to live sweet lives of 
noble deeds, with that pure love which is the most 
subtle master under heaven— 

Not only to keep down the base in man. 

But teach high thought, and amiable words, 

And courtliness, and the desire of fame. 

And love of truth, and ail that makes a man. 

Can yoil think of 
I the manhood and the 
I womanhood of the 
I world made up of 
I noble qualities like 
I that? Things that 
’ . ' . I break our hearts would 

, ■* * 1 I puss away, and earth 

N I I would be like heaven. 

' V*''- 1'- ' t I years that lie behind 
X * '"f i ns our flag has stood 

I caught in its folds the 
I spirit of all that is best 
I in the lives of the 

I winds at sea, it has 

I lessness of men' like 

I over battlefields, it has 
I caught the glow of 


dishonorable peace. He went to Rome, but 
urged his country ml to make peace; and then 
he went back to his captors and paid for his 
courageous counsel with his life. There was 
no reason at all why Regulus should die— save 
that he could not love his life, “loved he not 
honor more,” He had given his word; he would 
not break it. Do you remember the general in 
the American Revolution to whom a British 
officer offered a bribe of .ISO, 000? “Gentlemen, 
l am poor,” he said; “but your king is not rich 
enough to buy me.” Never yet has king been rich 
enough to buy an honest man, and never yet has 
chivalry been bought. It is free wherever the sun 
shines, but millions of dollars cannot buy it. 
Chivalry is what Tennyson says of it, in that 
great speech he made Kang Arthur say to Guine- 
vere when he recalled to her the founding of his 
Table Round; 

A glorious company, the flower of men, 

To serve as model for the mighty world, 

: . And be the fair beginning of a: time, . 

He made them lay their hands in his and 
swear to reverence the king — 

.... as if he were 

Their conscience, and their obnscienoe as their king ; 

To . break the , heathen and uphold the Christ; 

To ride abroad redressing human wrongs; : 

To speak ho slander, no, nor listen to it; 

To hono.ur his own word as if hia God’s. 


thrills of pride and terror, of those who have 
gone out to explore new lands as Peary did; 
or of those who laid themselves down to die 
for others, as Private John R. Kissinger did 
in the great campaign for conquering yellow 
fever. Chivalry has captured the hearts of 
men everywhere. It is the secret of the 
British Empire; it is the secret of the United 
States and of enduring nations everywhere. 
It was the secret of the American and Allied 
armies in the World War. All the world 
saw then supreme examples of chivalry among 
great hosts of men who gave their lives for 
liberty. 

It is for us to see that this spirit lives on, 
that we cherish justice to all and carry peace 
throughout the world. The acts of our lives 
make up the nation, and nothing that we do is 
quite without its influence in the world. Let 
us bear ourselves to all with courtesy and honor 
and goodwill; let us be ready to forget our- 
selves; let us suffer loss cheerfully if it must 
be. More than this have others borne for us, 
and we must not be outdone in good and noble 
things. We must keep burning, through what- 
ever dark days may be, the precious lamp of 
chivalry. 
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about five feet above the ground. Each day a bit of bark is cut away until at the end 
of the season the base is reached. The next season new bark grows on this side wnue 
the other side is tapped. At the right is shown another method of tapping. The na 
five tapper IS cutting away a small strip of bark to make the latex now- 


R UBBER. In a world of hard steel and high speeds 
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rubber is essential as a shook absorber. Industry 
and transportation would be paralyzed without it. 
When Japan in the second World War cut off the 
• American supply of natural rubber, synthetic substi- 
tutes had to be developed rapidly on a tremendous scale. 

The United States makes more rubber goods than 
all the rest of the world combined. In a normal year 
its factories turn out about 100 million automobile 
tires and about 360 million pairs of rubber heels. And 
these are only two out of more than fifty thousand 
uses. They require annually more than one billion 
pounds of raw rubber. Yet a century ago rubber was 
/ considered little more than a curiosity. 

The History of Rubber 

Rubber was named by the learned Dr. Joseph 
Priestley of England, the discoverer of oxygen. In 
1770, a friend in America sent him a ball of crude 
rubber. Discovering that it would rub out pencil 
marks, he broke off small pieces and called them 
“rubbers.” 

Until recently it was believed that Columbus was 
the first European to see rubber. Late researches 
indicate that rubber did not grow on any pf the 
islands visited by Columbus, and the honor is now 
given to the Spanish explorers in Mexico. These early 
explorers reported that the Indians played a game 
with a bouncing ball made from the dried gum of a 


tree which they 
called cooMteAoMC, 
or “weeping 
tree,” because 
it gave forth a 
juice so freely 
that it seemed 
to be shedding 
tears, Caout 
chouc hence be 
came the com 
mon word for 
rubber in nearly 
every language 
except English. 

A few years later, the soldiers of Pizarro leariied from 
Peruvian natives to cover footwear and ‘clothing with 
this waterproof juice. 

Though some of the properties of this marvelous 
gift of nature were known 400 years ago, it was of 
little importance until the 19th century. In 1818, 
James Syme, a brilliant 19-year-old medical student 
who later became professor of surgery at Edinburgh 
University, found that coal-tar naphtha would dis- 
solve the dried gum, and that cloth could be water- 
proofed by pressing thin sheets of the dissolved gum 
between two pieces of fabric- Charles Macintosh, a 
manufacturing chemist of Edinburgh, patented Syme’s 
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process in 1823, and made waterproof garments, 
which were commonly called “mackintoshes.” 

Pure rubber, however, gets soft, sticky, and dis- 
agreeably odorous in warm weather, while cold makes 
it brittle. Articles made from it were unsatisfactory, 
until vulcanization was discovered in 1839 by Charles 
Goodyear, a Connecticut hardware merchant. 

The Discovery of Vulcanization 

Goodyear got the idea that the defecte of rubber 
might be overcome by processing it with some other 
substance. In his search for the right substance he 
became so engrossed that he let his hardware business 
go to pieces and was even jailed for debt. Success 
came at last partly through accident, when he was 
displaying a mixture of rubber and sulphur. The 
piece slipped from his hand into the fire, and when he 
took it out he found to his amazement that the mass 
had charred without melting. It was not sticky, and 
when it was stretched it snapped back into its original 
shape. He nailed it to the doorpost, and in the 
morning found that the frost had not made it brittle. 

Goodyear named this process of combining rubber 
with sulphur by heat “vulcanization” (from Vulcan, 
the god of fire). Later he discovered that the addi- 
tion of zinc oxide made the compound stronger and 
tougher, and that vulcanization could be speeded by 
' adding lime, magnesia, and lead compounds. 

In 1844 Goodyear secured patents for Iris discovery, 
and thereafter was often in court fighting for his 
rights. In one suit he was defended by Daniel Webster 
and opposed by Rufus Choate, two of America’s most 
famous statesmen, Goodyear received medals at the 
London Crystal Palace Exposition of 1851 and at the 
Paris fair of 1866. Financial success, however, did 
not come; vulcanizing projects which he launched in 
England and France faded, and he was jailed for debt 
in Paris. But before his death in New York in 1860, 
he saw his invention put to some 500 uses and give 
employment to 60,000 persons. 

Goodyear is entitled to all credit for his great dis- 
covery. We must not get the idea, however, that he 
left vulcanization a perfected process. Thousands of 
research workers have been working and are still 
working to improve vulcanization methods, since all 
the factors are capable of enormous modification and 
variation, including the quality of the rubber, the 
proportion of sulphur, the use of thousands of acces- 
sory compounding agents, and the time and tempera- 
ture of the vulcanization process. As little as 1 per 
cent of sulphur may go into thin, elastic goods, and 
as much as 50 per cent is used in hard rubber. Rubber 
can be made softer than a sponge, lighter than 
cork, or as hard as ivory. 

Latex— the Raw Material of Rubber ' 

Crude rubber is made from the latex or milky juice 
of: certain trees and sihaller plants. A good idea of 
the nature of rubber latex can be obtained by examin- 
ing the sticky liquids that flow from the broken stems 
of dandelions or milkweeds. Indeed, infei’ior kinds of 
x-ubber could be made from them, The so-called rubber 


Composition of Rubber Latex 


plant {Fiais elastica) so common in our homes yields 
a latex very closely resembling that of the commercial 
rubber trees. Other forms of latex are the plant 
juices that yield gutta-percha, balata, and the chicle 
for chewing gum (see Gutta-Percha; Chewing Gum). 

The best-known source of rubber latex is the tree 
called Hevea brasiliensis. The latex is not the ordi- 
nary sap of the tree, but is secreted in a network of 
passages in the soft inner bark, just outside the 
inner skin (cambium) which covers the wood of the 
tree. When the tree is wounded, the latex oozes out, 
hardens in the air, and so closes the wound. 

As it comes from the tree, the latex is a complex 
mixture of water, proteins, fatty acids, mineral salts, 
and sugars, in which are suspended myriads of tiny 
pear-shaped particles of the rubber substance. The 
mixture is of the type called a colloid (see Colloids). 

The rubber particles make up about one-third of 
the latex. Under the microscope most of them are 
shown to be less than one ten-thousandth of an inch 
in length. They resemble tiny sacks, with a tough 
outer covering enclosing the rubber fluid. The first 
step in rubber making as described on the next page 
is to separate these particle.? from the other ingredients 
of the latex mixture. 

Tropical Rubber Plantations 

Until the early part of the present century, nearly 
all commercial supplies of rubber came from the for- 
ests of the Amazon in South America and the Congo 
in Africa. Now about four-fifths of the supply of 
natural rubber comes from plantations in British 
Malaya near Singapore, and from the Netherlands 
Indies. The rest comes from Indo-China, Ceylon, 
Thailand (Siam), Sarawak, Brazil, Burma, Liberia, 
and the Philippine Islands. 

The plantation rubber industry of the Far East 
is the result of the work of Henry Wickham (later 
Sir Henry Wickham), an English botanist, who spent 
years in Brazilian jungles studying the rubber tree. 
British officials commissioned him to gather seeds for 
experimental planting at the famous Royal Botanical 
Gardens at Kew, England. Wickham took an ocean- 
going vessel far up the Amazon River, and placed on 
board 70,000 rubber-tree seeds. They had to be 
gathered and stored under most careful supervision, 
since their oily covering would lose its vitality unless 
exactly right conditions were maintained. In 1876 
seeds from the Botanical Gardens were sent to Ceylon; 
and after prospering there were planted in Malaya, 
Sumatra, Java, and Borneo. 

The plantation industry, however, developed slowly 
until the Brazilians attempted, in 1905 and later, to 
“corner” the rubber supply and .sent prices soaring, 
first to $1.50 a pound and later to $3.06. The 
extraordinary profits reaped by the few British plan- 
tations then in bearing gave tremendous impetus 
to the industry, and by 1915 some 3,000,000 acres 
had been planted in the Par East. 

In 1922 British plantations supplied 76 per cent 
of the world's rubber. Today they supply little more 
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HOW THE RUBBER IS PREPARED FOR SHIPPING 


The natives in the picture (upper left) are squeezing the coagulated latex 
between corrugated Iron rollSt which revolve at unequal speeds* A stream 
of water washes the rubber as It goes through the rolls* To remove the 
20 per cent of water left in the cr^pe rubber as It comes from these machines* 
the sheets are hung on poles in the drying room (upper right) for about 
three weeks. The rubber is then packed m bales like the one shown at 
the lower leh and is ready tor shipment. At the lower right is shown the 
balls or “hams” of rubber prepared by the old South American method of 
(lipping and smoking the latex on a wooden paddle. 


than one-half. This 
decline is partly due 
to their attempt, by 
the Stevenson Act, to 
limit production and 
so increase the price 
of rubber during the 
years 1922-28. The 
Dutch took advan- 
tage of the restriction 
on British produc- 
tion to increase their 
own, and today 
Dutch plantations 
supply about a third 
of the world’s rubber. After 1928, when the British 
resumed full production, the supply became so great 
that its price fell to 3 cents a pound in 1932 and 1933. 
The chief rubber growers of the world faced ruin; so 
they made an international agreement to limit the 
production and export of rubber in the Far East. 

American capital supports several large rubber- 
producing areas, such as Harvey S. Firestone’s plan- 
tation in Liberia, the United States Rubber Com- 
pany’s plantations in Sumatra and Malaya, and 
Henry Ford’s vast concession in Brazil. To develop 
a plantation takes time and money, for a tree planted 
from seed cannot be tapped for five years and it is 
ten years before it reaches full production. 

How Rubber Is Collected 

On rubber plantations, the standard method of 
collecting rubber latex is as follows; A spiral cut 
about a quarter of an inch wide is made in the bark 
about four and a half feet from the ground; or a 
straight-down cut is made with diagonal cuts running 
into it — the “herring-bone” method. This cut must 
be made with great care, or the tender, inner covering 
protecting the wood will be punctured and the tree 
will die. A cup is fastened below the cut. A few 


drops of ammonia, 
formalin, or soda are 
put in, to keep the 
latex from harden- 
ing. When the flow 
ceases, more bark is 
shaved to permit 
more juice to flow. 

Latex oozes very 
slowly, at first two 
drops a second, and 
at the end of an hour, 
a drop a minute. 
Each tapping yields 
about one fluid 
ounce, which makes one-third of an ounce of raw 
rubber. Formerly the average annual yield of a tree 
was only 4 or 5 pounds of latex, but this is being 
increased by selection of high-yielding trees and bud 
grafting from them. The best trees produce 20 to 30 
pounds a year. 

Natives collect the latex from the cups and pour 
it into flat pans. The rubber is separated from the 
rest of the latex usually by adding acetic acid, which 
causes the rubber particles to clot or coagulate and 
rise to the surface in the form of a thick sheet. Iron 
rolls squeeze out the liquid from these sheets. In 
preparing crSpe — a large thin crinkly sheet — the rolls 
revolve at unequal speeds, and the sheets are hung 
up to dry for about three weeks. For smoked sheet, 
usually prepared in sheets thicker than cr4pe, the 
rolls revolve at equal speed, and the pieces are dried 
by smoking for 10 to 14 days. 

In recent years, tank ships have brought great quan- 
tities of liquid latex to the United States. This latex 
has been made into “sprayed rubber,” by letting the 
latex fall on top of a polished steel disk revolving at 
great speed in the top of a chamber heated to about 
350° F. Centrifugal force throws the latex in tiny 




Preparing Rubber for Tires 


Tills complicated macltino contains 3,400 cones of specially woven cotton cord. The cords are laid parallel and then dipped in 
latex, to be later sandwiched between two layers of rubber “skim-coatlng" to form one ply of a finished automobile tire. Each of 
the 3,400 cones contains about nine miles of cord, every inch of which has to be coated with rubber. 

Little rubber now comes from its original home in and kneaded with water between two heavy iron rolls 

the Amazon jungles. There the natives collect the about six feet long. One moves faster than the other, 

latex in the most primitive fashion. Bach gatherer and the two are set from one-fourth to three-eighths 

has a number of trees, between wliioh he cuts paths, of an inch apart. When the rubber is soft and plastic. 

Early in the morning he taps the trees and attaches sulphur and accelerating agents are poured into it, 

cups. When all the trees have been tapped, he begins and the milling continues until the compound is 

collecting the latex into a rubberized cloth bag on thoroughly mixed. Another machine, the internal 

his back. Then in his palm-thatohed hut he builds mixer, has rolls which rotate in opposite dhections 

a fire in a pit covered with clay, which has an opening in a closed compartment, to grind the rubber and 

for the smoke to escape. Using a little latex that has compounds together, both between the rolls, and 

coagulated naturally overnight, he starts a ball on between the rolls and the walls of tho compartment, 

a pole above the smoke. He keeps pouring latex over The next step is calendering'. A calender consists 
the ball and rolls it slowly over and over through the of three hoUow iron rolls, one above the other, with 

smoke until he has a ball or “ham” that weighs 10 steam or water passing through the rolls to regulate 

to 20 pounds. Sometimes one day’s gathering of latex the temperature. The calender may press the rubber 

is smoked on a square paddle. Belem, in the state into sheets of varying thickness, or lay a coat of 

of Pard, Brazil, used to be the great rubber port of rubber on different fabrics, or grind or “friction” the 

South America and the best grade of rubber was rubber into fabrics. In this last process, the upper 

known as PafA rubber. roU, around which the rubber runs, moves faster than 

Tires and rubber tubes are today the principal the lower roll, against which the cloth travels. The 

products of the rubber industry. About 75 per cent rubber is ground into the cloth between the lower 

of all rubber goes into them. Robert William Thoinp- rolls so that every thread is completely surrounded 

son of England was probably the first penson to think by a film of rubber. Cord th’o carcasses sometimes 

of supporting a vehicle on tubes filled With compressed are made from cotton cords run off on spools through 

air. In 1845 he invented and patented a process of a solution of latex so that every thread of every cord 

making pneumatic tires with a rubber tube protected is thoroughly saturated with rubber, 

by an outer casing, -vvluch was at first made of leather. The mixture for automobile tire treads contains 
A carriage tire of this type lasted for 1,200 miles, carbon black, sometimes as much as 30 per cent. Car- 

Over 40 years later, John Boyd Dunlop, a veterinaiy bon black gives toughness to the rubber and increases 

surgeon of Belfast, made a rubber tire for his son’s the mixture’s resistance to abrasion. An automobile 

tricycle, and patented the process in 1888. He began tire “casing” ordinarily is formed by stretching strips 

to manufacture bicycle tires in 1890. of friotioned or coated cord fabric, cut On the bias to 
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Making Inner Tubes 


the proper width, around a core or a wide, flat drum. 
The beads which hold the tire to the rim, the thick 
tread, and the side walls are added, and then the 
tire is cured, or vulcanized, by heat, as shown in 
pictures on page 169. 

Retreading, Inner Tubes, and Solid Tires 

Insertion of the tread as a separate piece aids in 
reclaiming worn tires. When the tread is worn, it 
can be removed and replaced. It is taken off down 
to the breaker strip which separates it from the inner 
carcass of cord, and a new tread, called “camel- 
back,” is vulcanized on. A less effective process, 
called “recapping,” consists of vulcanizing new rubber 
over the worn tread in a mold. If the cord carcass 
has suffered minor injuries, it can be strengthened 
with a heavy lining of rubber. 

These salvage methods are used for all types of 
tires, but especially for the large, expensive types 
used on heavy trucks and tractors. In time of war 
these salvage methods become particularly important 
as a means of cutting down importation and use of 
new crude rubber. 

Inner tubes are made by pressing compounded rub- 
ber through a mold to form a continuous tube that 
travels along a conveyor. While on this, the tube is 
automatically marked ^ ^ 

submerged in water to 

see if bubbles arise, indicating leaks. Airtight tubes 
are pohshed, deflated, and packed for shipment. 

:^olid tires are made on iron bases. These bases or 
rims are cleaned with blasts of sand, coated with a 
special rubber cement, and heated in an oven. Wliile 
a base is still hot, it is mounted near a calender from 
which sheet rubber is rolled on the rotating rim and 
forced into grooves in the rim. Another calender rolls 
layers of the rough tread to the required thickness. 
A machine trims the rubber to-^he shape of the 


finished tire. It is vulcanized in a mold by steam, 
with very high hydraulic pressure forcing the rubber 
into the desired shape. Cushion tires are made of 
a softer rubber than solid tires, and hollows are 
formed in them while they are still in the molds, 

PREPARING RUBBER FOR TIRES 


B The seven-foot rolls of the great 
mixer (above) tear and knead the 
rubber with the pigments aad Other 
materials. The mlUmaii occasion- 
ally cuts the rubber loose and 
feeds it back into the mill* At the 
left a skim-coating of rubber 
is being applied to the web cord 
fabric* The machine impregnates 
each cord of the fabric with rub- 
ber» and presses a thin sheet of 
rubber over both surfaces. 

a process which gives them 
greater resiliency. 

Vulcanizing methods dif- 
fer for various articles. Such 
products as rubber heels, 
soles, water bottles, and 
bathing caps are cured in 
molds, like tires, by the 
“press cure.” Rubber 
sponges are cured between 
steel plates, set apart to let 
the rubber expand. The 
expansion is caused by gas, generated by the heat 
of vulcanizing from bicarbonate of soda or some other 
“blowing” agent added to the rubber mixture. Rub- 
ber rings for jars, air-brake hose, and some boots and 
shoes are vulcanized by the “steam cure” in an iron 
cylinder in which steam acts directly on the articles. 
They are often shaped on metal forms and vulcanized 
wrapped in wet cloths. In the “air cure” process, 
articles which might be damaged by steam, such as 
woolen cloth in gaiters, are heated by warm air. 







RUBBER 


The “vapor cure” process is used for thin articles 
such as dress shields. In this process the mixture has 
no sulphur ; it is cured by exposing it to a vapor of 
sulphur chloride. To make gloves, finger cots, and 
similar articles, porcelain forms are coated by dipping 
them into a solution of rubber in benzol. After it dries, 
the rubber coating is cured by dipping in carbon bi- 
sulphide, or in sulphur chloride solution. 

Boots and shoes are shaped and vulcanized on per- 
: forated wooden or aluminum lasts. Cloth footwear can 
be given, a hard waterproof varnish made of rubber, 
lampblack, and sulphur dissolved in turpentine. Gar- 
ments can be given a rubber coating by running on 
several layers of rubber. Small rubber hose, channel 
rubber for automobile windows, and similar products 
are made in molding machines. 

Making Hose, Tennis Balls, and Belting 

Garden hose may be made by rolling a long stream 
of rubber on a rotating drum or disk, meanwhile sup- 
plying air pressure inside to keep the rubber a hollow 
tube. Then a braiding machine warps braided cotton 
around the tube, and this is coated with rubber. The 
braiding and coating are repeated to make as many 
plies as desired. In another process, the first tube is 
forined on a mandrel; then successive plies of fabric 
are wrapped around it and coated with rubber. The 
hose may be vulcanized in 20-foot sections in a press, 
or in long sections, on a drum inside a cylinder. The 
heat i? provided by hot water inside the hose, and 
steam outside. 

To make a tennis ball, four segments of rubber are 
sewed together, with a small disk of pure rubber and a 
few drops of water inside. Then the ball is heated 
m a mold to cure it. The heat also changes the water, 
ito steam,; which forces the ball tight against, the mold. 
.Next,; compressed air is shot into the ball thi'pugh a 
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hollow needle, at the point where the disk is attached 
inside. When the needle is withdrawn, the disk ex- 
pands and plugs the hole. Finally, the flannel covering: 
is cemented on. 

To make belting, rubber-impregnated (“Motioned”) 
fabric is folded and rolled, two plies at a time, until 
the desired thickness is built up. Then the belting is 
cured in hydraulic presses. 

Hard and Special Rubbers 

Hard rubber contains a large amount of sulphur, 
usually 30 to 60 per cent. It is used in the chemical 
industries for vats and other containers because it 
resists attack by most chemicals. It is also used in 
rayon manufacture to prevent contamination by con- 
tact with metal. A tough rubber coating for vats can 
be deposited electrically from a solution of latex, 
sulphur, and carbon black. 

Colored rubbers are produced by adding pigments. 
For white rubber, zinc oxide, zinc sulphide, lithopone, 
or titanium oxide are used; for black, carbon black; 
for red, iron oxide; for yellow, zinc chromate; and for 
blue, ultramarine. 

A rubber paint called thermoprene is made by dis- 
solving rubber in gasoline or benzene. The transparent 
she.eting called pliofilm is rubber hydrochloride. Las- 
tex is rubber tlyead wrapped with Silk or other 
material. Latex foam sponge, used for cushions and 
mattresses, is made by whipping latex and certain' . 
chemicals into a foam, and then baking the mixture. 
Millions of tiny interconnecting cells permit free flow 
of air within the cushion under pressure. 

Eubber is reclaimed by grinding scrap and removing 
impurities with chemicals. Reclaimed rubber is less 
elastic than new rubber, but it has many uses. 

Meeting Shortages Caused by War 

When the Japanese attack in 1941 and 1942 cut the 
United States off from the rubber of Malaya and the 
Netherlands Indies, the country faced a serious emer-; 
gency. Rubber is a vital war mhterial, .not only for 
tires but for a hundred other purposes. Hence tlieV 
government took immediate steps to restrict civilian 

MAKING THE RUBBER treads FOR TIRES 

To make treade for a tire, carefully mUed rubber is fed into 
this machine. The speed of the machine determines the width 
and thickness of the tread. When th& long strips of tread leave 
the machine, they are hung up in loops to cool. 
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the last steps from the jungle to the modern highway 


RUBBER 


eonsumption and conserve the existing supply. There 
were 600,000 tons of raw rubber in reserve — ^about 
enough for a year of peacetime uses. But at least 
400,000 tons a year were needed for war equipment. 
Thus, by cutting civiUan use to the bone, the United 
States had rubber enough to last for twelve months. 
Thereafter aU needs would have to be met from new 
sources of supply. 

The government worked with Latin American coun- 
tries to revive their rubber production. It also sought 
to cultivate in the United States plants that sdeld a 
latex similar to that of the rubber trees. One of these 
is a species of goldenrod. Another is a Russian dande- 
lion, the kok-saghyz. The most productive was the 
guayule shi’ub, a native of Mexico which can be grown 
from Texas to California (see Guayule). These devel- 
opments, however, would take two years or more. 

, Meanwhile shortages would have to be made up by 
the manufacture of synthetic rubber-lUce materials. 

What Is Synthetic Rubber? 

For many years chemists had been trying to make 
substitutes for natural rubber. This might appear 
easy, since raw rubber is composed of only two com- 
mon elements— carbon and hydrogen (5 parts of car- 
bon to 8 parts of hydrogen). But the units of. these 
elements had to be linlced together in a very special 
pattern to produce rubber. This proved so difficult 
that many chemists stopped trying to make exact 
duplicates of natural rubber. Instead they tried to 
find other chemical combinations that would provide 
the same physical qualities as rubber. Scores of such 
rubber substitutes (butyl rubber, buna rubbers, 
neoprene, etc.) were actually discovered. No single 
one has all the qualities of natural rubber, but some 
of them are actually better for certain purposes. 

Although these substances are generally known as 
"synthetic: rubbers,” chemists prefer to call them 
“rubber: substitutes.” A true synthetic rubber would 
be an exact duplicate of natural rubber. To make 
these substitutes, chemists do not begin with plain 
carbon and hydrogen. They start with materials in 
whiph desirable combinations of carbon and hydrogen 
already exist. Among them are acetylene, alcohol, 
and certain compounds derived from petroleum. Usu- 
ally, these raw materials Cannot be turned directly 
into rubber-like substances, but must first be made 
into intermediate forms. Among the latter is the 
chemical called butadiene, so vsidely discussed in con- 
nection with the American synthetic rubber program. 

Principles of Rubber Chemlstxy 

Making any rubber substitute is a highly technical 
proceiss, but .students who have had some training in 
chemistry can grasp the general principles involved. 
Natural rubber consists principally of a hydrocarbon 
called isoprene (OsHg) . Molecules of this chemical 
are joined to each other in long chains, each chain 
forming a large molecule dr poZ?/?ner composed of a 
number of identicM Sipaller molecules, A number of 
these: .chains,: in turn, are intertydned forming Ithie 
pear-shaped clumpsrOr particles earlier described as 


Chemistry of Natural Rubber 

part of the rubber latex. Raw rubber consists of 
these particles alone, with the surrounding liquid 
removed. When rubber is vulcanized, atoms of sul- 
phur form cross-links between the isoprene chains, 
buEding up still larger molecules, and, because of the 
cross-linkages, making the rubber mass cling together 
more firmly. The structure of isoprene, the chain 
formation, and the nature of the cross-links are indi- 
cated in the following diagram: 


CH, H 


CH, H 


-CH,-C=C-CH2-4- CHj-C-C-CH, 


•-CH,-C = C-CH,— CH; 


I 
S 
I 

-C-CHa 

I 


= C-CH. 


•CHp-C-C-CH,-" 


A. unit molecule (monomer) of isoprene is set off by dotted lines. 
Three units form the chain molecule (polymer) at the top. 
A similar chain is shown at the bottom. Forming a cross-link 
between the middle units of the two chains are two sulphur 
atoms introduced by vulcanizing. If all the units were linked 
by sulphur atoms* the diagram would illustrate completely vul- 
canized or “hard” rubber. 

Chemists have long known how to make simple 
(monomeric) isoprene out of turpentine, but they were 
unable to get their synthetic isoprene to form into 
chains (polymerize). And without the chain forma- 
tion, it lacks rubber-filce properties. So they began 
experimenting with other synthetic materials more or 
less closely resembling isoprene. 

First Steps toward Success 

In 1926 the Rev. Dr. Julius Nieuwland of Notre 
Dame University, while experimenting with acetylene, 
produced a substance called vinyl-aceiykne that 
aroused the interest of the research chemists of the 
Du Pont laboratories. Working with Dr. Nieuwland, 
they produced from this substance another material 
called chloroprene. It proved possible to combine 
ehloroprene molecules iiito chains and to vulcanize 
them by heat alone into a kind of soft rubber that was 
given the trade name of “neoprene.” The structure of 
chloroprene is identical with the butadiene illustrated 
on the opposite page, except that one of the hydrogen 
atoms in the middle of the structure is replaced by an 
atom of chlorine. 

Butadiene itself soon became the center of experi- 
ments by German chemists. They found that, like 
chloroprene, it would polymerize into a rubher-hke 
material. But they discovered also that much better 
rubber resulted if molecules of certain other substances 
were introduced as links in the butadiene chains. 
When molecules of two different chemicals thus take 
part in forming a chain, they are said to copolymerize 
and the product is called a copoZj/wer. 

The Germans made a copolymer of butadiene and 
(uryionitrile called perbunan or buna N. This vulca- 
nized with sulphur just as natural rubber does, and 
was very resistant to the attack of oils, but was not 
deeihed suitable for automobile tires. More Successful 
in this respect was the copolymer of butadiene and 
styrene, called buna S. Chemical steps in making 
this substance are shown at the right. 
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BUNA S 

(1) Making Butadiene 
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Butane to Butylene to Butadiene 


(2) Making Styrene 
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Benzene plus Ethylene 
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Styrene plus Hydrogen 


(3) Combining Styrene with Butadiene 
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Styrene plus Butadiene 
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Buna S 


BUTYL RUBBER 
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Isobutylene plus Butadiene to 


Butyl Rubber 


Three steps in the making of buna S are illustrated. In the first of these, the butane f ^ r^+om 

(from petroleum) Is turned into butadiene by cracking, that is, removing hydrogen «. i 

atoms. If the butadiene were made from ethyl alcohol, this first step would show ^ , . 

two molecules of alcohol (2CH5OH) combining directly to form one molecule of buta- CcLTDOn oLXOm 


diene, two of water (2H2O), and one of hydrogen (H2). The other two steps would 
be the same. All the chemical reactions shown here, both for buna^ and butyl rubber, . 


are brought about % the action of catalysts {see Chemistry), 


Double Valence Bond 
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Shortly after the formula of buna N became known, RUBENS, Peter Paul (1577-1640). “Ah! His 
similar rubbers, improved in Quality, were developed JVIajesty^s ambassador occasionally amuses himself 
in the United States under various names, including with painting !” So exclaimed a courtier of the Eng- 


Chemigum, Ameripol, and Hycar. At the same tinae, 
general research in the field of synthetic plastics 
yielded a great number of substances of widely dif- 
fering chemical structure, but possessing some of the 
properties of rubber (see Plastics). Among these 
were Thiokol, Koroseal, and Vinylite. 

Ill 1940 the Standard Oil Company of New Jersey 
announced the discovery of buiyl rubber. This is made 
from isobutylene, a by-product of 
petroleum refining, eopolymerized 
with a small amount (about 2 per 
cent) of butadiene. Previously a 
substance called Vistanex had been 
made by polymerizing isobutylene 
alone. But this could not be vul- 
canized. The addition of buta- 
diene contributed to the polymer 
chain the unused chemical bonds 
to which the vulcanizing sulphur 
could attach itself. The structure 
of butyl rubber with the double 
bond in place is shown in the dia- 
gram at the bottom of the preced- 
ing page. 

The best of these synthetic rub- 
bers were superior to natural rub- 
ber in, several respects. In general 
they were more resistant to the 
degrading effects of heat and aging. Painter, sdioii 

Some resisted oils and chemicals 
better than natural rubber. Some stood wear as 
well or better. None had quite as much “bounce” as 
natural rubber. Nevertheless, they could together 
serve all the purposes for which natural rubber had 
been used. 

A Problem of Mass Production 

The question then was not one of quality but of 
quantity. Could enough synthetic rubber be produced 
to meet the immediate demands of the nation at war? 
The government's program centered on buna S for tire 
casings, butyl rubber for inner tubes and shnilar 
purposes, aiid neoprene for hoses, tank linings, and 
other articles that must resist corrosion. 

The final steps in the manufacture of these rubbers 
did not present so great an engineering problem as 
did the creation of a large enough supply of the raw 
materials from which they gre ihade. The chief ingre- 
dients fof butyl rubber and for neoprene could be 
obtained in fairly large quantities through existing 
facilities, but to produce the vast amounts of buta- 
diene called for by the wartime program required 
new plants and new equipment on a very large 
scale. This substance, which is a gas at ordinary 
temperatures, can be efficiently made either from 
alcohol or from petroleum. In the emergencyj both 



PETER PAUL RUBENS 
Painter, Scbolar, and Diplomat 


lish King Charles I, surprised to discover the Spanish 
envoy to England, Peter Paul Rubens, before an 
easel in his rooms in Whitehall Palace. 

“On the contrary,” replied Rubens, “the painter 
occasionally amuses himself with diplomacy I” 
Today we think of Rubens only as the greatest of 
all Flemish painters, but 300 years ago he was nearly 
as famous a diplomat as artist. He painted masterly 
pictures of and for crowned heads 
of Europe; but he was equally 
skilful in managing delicate affairs 
of state. Not only was he the 
master artist of his day, who had 
learned all that others could teach 
him and then gone beyond them, 
but he was also an accomplished 
courtier and scholar. He was 
learned in science and politics, and 
spoke fluently seven languages. 
Added to this he had a fine pres- 
ence and a natural charm of 
manner that gave him prestige in 
any court circle. 

“The city of Rubens” is the 
proud boast of the Flemish city 
Antwerp. But though a citizen of 
Flanders during the period that 
LRUBENS ^ possession of the Spanish 

and Diplomat Rubens was born in Germany 

during his father’s exile from his 
native land. For eight years he was court painter to 
the Duke of Mantua in Italy; he was called to the 
court of France to adorn the palace of the Luxembourg 
in Paris; and he was knighted by Charles I of England 
and by Philip IV of Spain when in 1627 he negotiated 
the conclusion of peace between these two countries. 
But above all he was the artist who took the best 
from the art of the Italian Renaissance and united 
it to the best from the art of the north, adding his own 
individual coloring and boldness of design to create 
an art influence that was felt throughout Europe for 
generations after his death. 

In his palatial home in Antwerp Rubens enter- 
tained scholars, nobles, and sovereigns. Pupils 
flocked to him in such numbers that there was always 
a long waiting list. In his later period commissions 
for paintings came so fast, and the paintings ordered 
were of such vast size, that Rubens himself usually 
did only the sketches for the composition, the principal 
figures, and the finishing strokes. The filling in was 
done by paid assistants and pupils, many of whom 
were themselves masters. Van Dyck, one of the 
world’s foremost portrait , painters, was one of the 
many who served in Rubens’ Antwerp studio. 

In his private life Rubens was no less fortunate 


methods had to be used to the utmost to meet tho ; tha,n in his professional career. The whole world is 
demand (sge Nation at War). well acquainted with his first wife and his charm- 







A GEM OF SILK AND GOLD 

T~ he gorgeous fabric of silk and gold thread shown on the 

I following page was made by Persian weavers for the 

JJL Shah’s palace sometime during the 18th century. In it 
we can see how Oriental rug weaving contains the lessons and 
traditions of a race over hundreds of years, all worked in with 
infinite care, thread by thread. 

Because this rug was made toward the end of the “Golden 

Age” of Persian rug-weaving, the style is “Ispahan,” and the 
rug naturally is "royal" as well. The full name is “Royal 
Ispahan Prayer Rug.” The fact that it is a prayer rug, on which 
the devout Mohammedan kneels while addressing his daily 
prayers toward Mecca, we learn from the general pattern. It 
“points” at one end, and this end is set toward Mecca before 
prayer begins. 

The prayers, woven into the rug in curious Oriental script, are 
a feature not commonly seen. The weavers achieved a superb 
decorative effect with them. In the symbols and general design 
we see typical Persian art in its most refined and freest style, as 
contrasted with Armenian, Caucasian, or Turkish designs, which 
are commonly mere geometric patterns worked out in stronger 
colors. The vinelike curls and detached flowers visible in the 
picture, with the general suggestion of a temple overlooking a 
garden, are a definitely Persian conception, tending dangerously 
close to a violation of the Mohammedan law which forbids mak- 
ing images of any living thing. 

The texture of the rug, which we cannot fuUy appreciate 
because we cannot look below the surface, also reveals many 
secrets to the expert. Its superb quality is explained by the fact 
that the patient weavers placed some 1,000 knots of silken fabric 
to the square inch, on the crisscross of warp and weft, to form 
the pattern. Such fine close work gives a surface smooth as 
the finest velvet. 

The use of silk is characteristic of rugmakers in touch with 
India, as the Persians were, and able to afford costly silk for their 
work. The more usual stuffs were wool for the pile, and wool or 
cotton for the “foundation” warp and weft. The trick of using 
gold threads to enrich the pattern is sometimes called Polonaise, 
from a notion, once widely believed, that the Poles contributed 
this idea. 










Before the wool for oriental rugs is carded» it is thoroughly dried and 
worked up into a fluffy mass* In this process the wool is beaten) as 
you see. In order to keep it from matting) that large bow you see sus- 
pended there is taken down from time to time and held over the wool 
while its string is plucked violently. The vibrations of the string, strik- 
ing the fibers of the wool, whip them up again to a fluffy pile. 


A Beautiful Home Life 


ing children, because he used them over and over as 
models. It knows even better his young and beautiful 
second wife, Hdl^ne Fourment, whom he made per- 
haps the most frequently painted woman in history. 

Probably no other artist has covered such a vast 
area of canvas, and none has excelled him in variety of 
skill. In the approximately 1,300 paintings and 400 
drawings credited to him, animals are as skilfully 
done as if he had spent his life studying animals. 
His landscapes and mythological pictures are master- 
pieces. His murals for palace or cathedral show expert 
handling and technique. His portraits and his re- 


ligious paintings rank him with the supreme masters 
in these fields. All this varied work is marked by 
abounding vigor and zest for life. 

Works by Rubens are to be found in moat of the large art 
galleries of the world. The ‘Descent from the Cross’ is in 
the Antwerp Cathedral. ‘Madonna Surrounded by Children’ 
and a series illustrating the life of Marie de’ Medici are 
in the Louvre. The Boston Art Museum has ‘The Marriage 
of St. Catherine’ and the Chicago Art Institute has ‘Por- 
trait of Spinola'. The New York Metropolitan Museum has 
eight, including ‘Return from Egypt’, ‘Venus and Adonis', 
and ‘Adoration of the Magi’. There are two in the Nation- 
al Gallery of Art, in Washington, D.C., ‘Isabella Brant’ 
and ‘Head of One of the Three Kings’. 


The FINE ART of the WEAVER’S LOOM 

Hozv Beauty Plays through Warp and Woof in the Rugs and Carpets of the Orient- 
The History, Art, and Geography of an Exquisite Craft 


R ugs and carpets. , The oriental mg is almost 
■ the sole article of home decoration which we 
share unchanged with the centuries long past. It is 
prized today for its beauty, the warmth and vividness 
of its enduring coloring, and its remarkable wearing 
qualities, just as it was when it embellished the halls 
of kings and sultans of a bygone day. And in the 
mountain districts of 
western Asia- — Persia, 

Anatolia, and Syria— 
where the art early 
attained perfection, 
rugs are today woven 
by descendants of the 
fii'st mgmakers with 
implements that differ 
in few respects from 
those used by their 
forefathers. 

The rug in the 
Orient is not only floor 
covering but also wall 
hanging, bedding, and 
furniture. Not only 
was it a source of 
comfort in the home, 
but it had a prominent 
place in religious cere- 
monies and as temple, 
mosque, and church 
decoration. The Mo- 
hammedan has his 
prayer rag which he 
spreads and kneels 
upon at the hour of prayer, with the point of the 
design toward Mecca, the direction in which he bows 
his head. Bugs are also used as saddle-bags, and 
trappings for camels and horses. Originally women 
were the only weavers. Where rugs are not made for 
the trade, as they are now in many districts, women 
still are the sole rugmakers. Each weaver has a 
Special design handed down in her family. 


R THE RUG 


you see. In order to 
pended there is 
while its string is 
ing the fibers 


Let us watch one of these rugmakers at work at 
her loom, which consists only of two upright poles— 
often they are only straight limbs of trees set up in 
the ground. These poles hold two horizontal bars, 
one fastened at the top and the other at the bottom; 
and to these bars the threads of the “warp,” which 
are usually hemp or cotton, are attached. 

The rugmaker first 
weaves a firm and 
substantial edge, or 
selvage, by throwing 
in and out between the 
warp threads several 
rows of “weft,” of the 
same material as the 
warp {see Spinning and 
Weaving). When the 
selvage is sufficiently 
wide (and in some rugs 
it has a design of its 
own), the tying of the 
little tufts which 
makes the “pile” — • 
that thick soft velvety 
surface of short pro- 
truding ends — ^is be- 
gun. All oriental rugs 
have this pile, with 
the exception of the 
Kelims, which are 
woven flat like tap- 
estry and are used for 
wall coverings, and 
Cashmeres, which re- 
semble the old Cashmere shawls of India for which 
they are named. 

The yarns used may be of wool, camel’s hair, ori: 
silk or a combination of the three, with sometimes' 
gold and silver threads intermingled. In rugs made 
in the old way, the yarns are carefully dyed with ; 
vegetable colors, according to secret formulas handed 
down, in certain families for generations. Often the' 
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’ri»e,?“« on the left Is Body Bru3selB. Notice how clear and precise the pattern is. Ne 
IB the Wllton.hnowtt for its durahihty as -well as its beauty— clean-^cut, soft, and luxurious. The third pattern is Axminster, 

'. the Spool type, which has. a loose, soft, and very agreeable texture and is often worked out in elaborate and florid desigas< 
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dyed yams are left in the sun and rain and wind for 
weeks until the dye becomes a permanent part of 
the fibers of the yarn itself. Colors are thus obtained 
which in softness, brilliance, and permanence greatly 
excel those produced by the aniline dyes used by some 
unscrupulous imitators of the ancient weaves. . 

The rugmaker uses in her weaving two simple 
implements — a coarse wooden or metal comb, and 
a pair of shears; and the operation of tying the yarn 

BO as to make the xwo ways of tyii 

, rug is so simple as H 8 8 L 

to be almost unbe- 

lievable when the ^ ^ 

finished product is 'aj) 

catches up a bit of ^ ^ K 
yarn, winds it 

about the two warp ITS Sm 

tTirpndfl tips it These two pictures show two different 
t n r e a U. S , m e s j l, the left is the Sehna knot, used in me: 
tightly, and brings Ohiordes or Turkish knot which is u 

it up tlirough so 

that the short ends will protrude. These ends are 
then clipped to an even surface. There are two ways 
in which the knots are tied — the Sehna (Persian) 
knot, and the Ghiordes (Tm-kish) knot. The Sehna 
knot is really more of a twist, arranged so that from 
each space between the warp threads the end of the 
pile yam comes through. The Ghiordes knot, on 
the contrary, ismore like a real knot, both ends of the 
yarn coming through together between every two 
threads of the warp. More knots can be tied to the 
square inch by the Sehna method, and the pile can 
be trimmed down more closely, as there are no knots 
or spaces to conceal. The number of knots to the 
square inch determines the value of the finished rug, 
and some of the finest rugs, have as many as 700 knots 
to the square inch. 

Using one or the other of these methods, the rug- 
maker ties tuft after tuft separately, working out the 
tedious intricate design with the various colored 
yarns. After a row has been tied the width of the 
loom, one or more weft threads are woven across, and 
pressed down tightly above the row of tied tufts with 
the comb, to make the work solid and fast. It is the 
slowness of this hand work which accounts in large 
measure for the ; costliness of oriental rugs. All 
classes are represented among ragmakers— men and 
women, boys and girls, the people of the towns and 
the wandering nomad tribess In Persia, in the Cau- 
casus district, and in many parts of Turkey, rug 
weaving is the main industry. But in recent years 
many rugs offered for sale as true orientals are of 


un and rain and wind for loose weave, careless design, and poor workmanship, 
les a permanent part of and dyed with chemical dyes. 

Colors are thus obtained Oriental rugs are usually classed geographically as 
and permanence greatly Persian, Turkish, Caucasian, Turkoman, Indian, and 
aniline dyes used by some Chinese. Each of these six main divisions has many 
he ancient weaves. sub-divisions, named usually from the various dis- 

her weaving two simple tricts of the country. The rugmakers of a district 
den or metal comb, and follow a single general design, which all the families 
)eration of tying the yarn copy and have been copying for centuries with slight 

„ variations of color- 

These two piccufes show two different styles of knots used in rug making. On district ar© rarelv 
the left is the Sehna knot, used in many parts of Persia, and on the right is the . .. mi 

Ohiordes or Turkish knot which is used in Turkey and generally throughout exactly aillce. illG 

rugsofallMoham- 

rotrude. These ends are medan countries are characterized by their geometric 
ace. There are two ways or very highly conventionalized flower and animal 
ed — the Sehna (Persian) designs, as the Mohammedan religion prohibits the 
u-kish) knot. The Sehna representation of any form of life. 

3t, arranged so that from Persia, on account of the great artistic beauty of 
rp threads the end of the its rugs and their superior workmanship, attained 
The Ghiordes knot, on fame as the real home of the oriental rug as early as 
real knot, both ends of the the 16th century and has held it ever since. There 
ither between every two are at least 14 varieties of Persian rugs, among which 
3 knots can be tied to the are Khorassan, Meshed, lierati, Shiraz, Kirman, 
method, and the pile can Tabriz, Sehna, Serebend, Teraghan, Saruk, Herdz, 
lely, as there are no knots Hamadan, Sultanabad, and Ispahan. The Shah of 
number of knots to the Persia in his palace at Teheran has a marvelous ool- 
value of the finished rug, lection of antiques, among which is the carpet that 
lave as many as 700 knots belonged to the famous peacock-throne at Delhi. 

Persian designs are characterized by a floral pattern, 
f these methods, the rug- The geometric design is carried to perfection in the 
parately, working out the Caucasian rugs, which show star shapes, circles, fret- 
dth the various colored work, diamonds, triangles, and various forms of the 
len tied the width of the Swastika (tfi) in bold design. The rugs listed as 
ads are woven across, and Caucasian are Daghestan, Cabistan, Chichi, Ciroas- 
the row of tied tufts with sian, Derbend, Kazak, Guenjes, Caslimere, Shirvan, 
: solid and fast. Itis the andKarabagh. 

which accounts in large The Kurds combine the designs of Persia and 
3 of oriental rugs. All Caucasia in five kinds of rugs, known as Persian 

mg rugmakers — ^men and Kurdistan, Turkish Kurdistan, Sumak, Mousul, and 

people of the towns and Kelim. The latter, as, stated above, are without pile, 
is In Persia, in the Gau- and are closely ‘woven in beautiful design and color, 
ly parts of Turkey, rug They are used as rugs, tent hangings, and blankets, 
-ry. But in recent years Among the old Turkish rugs are some wonderfully 
as true orientals are of beautiful dnes-^the Ghiordes, Kulah, Bergamo, 








The Various Types of Rugs 


For carding, a oomblike device is used, or sometimes a board with naiis driven into it. Much of the spinnina is done by shepherds 
while tending their sheep. They take a good supply of wool with them in the morning and, with simple spindles, spin away hour after 

hour in the sunshine. 

Ladikj Yuruk, MeleZj Kir-Shehir, and Turkish Kelim During the Middle Ages hand-knotted pile riigs 
rugs. Turkoman rugs come from Russian Turkestan were made in Europe in imitation of the imported 
and are known as Bokhara or Tekke, Khiva or oriental ones, but owing to the length of time required 
Afghan, Yomud, and Baluchistan weaves. The to make them they could be afforded only by the 
Bokharan rugs are marked by a beautiful straight- very rich. The most common floor coverings were 

ingrains and coarse tap- 
estries, woven on hand 
looms, and even these 
were considered luxuries. 

Today woven carpets 
have a considerable use 
as floor 


medallion. The manu- 
facture of these rugs is 

American and European 
firms. The large medal- 
lion center and smaller 

crimson, and yellow are f 

weave. Beautiful silk 
rugs come from Tanjore, 

Benares. 

Chinese rugs are of sur- siiiilwii BillHIIIW I m 

V^oQti+tr /»nn« 3 inf- YOM wonder that Oriental r 
passing uCaUty, consist thread has to be woven in plac< 

ing usually _ of highly a Kurdish girl mP6rsU^,^W6a^^^^ 
conventionalized designs 

on a solid field of exquisite shades of blue, yellow, 
red, fawn, gold, or tan. 


coverings. 

) arc so exponsivo, wbftu every 4-« ErKrlfiTid nr Rfintcb 
r hand? This expert weaver is Xjngiana, or ocohUl, 

the high boots and volumioous from the place Of itS 
lational costume. 

origin. 

Designs on tapestry carpets were originally made 

_■ ■’ ' L. Some of these rival, in by using many bobbins, each containing a different 

sLeii and iridescent gleam, the finest Persian ruga, color (see Tapestry). In 1832, however, a method was 

In the United States the blankets and rugs of the invented which allowed the patterns to be dyed or 

Navajo Indians compare rather favorably with the printed on a single warp thread before weaving, great 

productions of the Far East. Colored with native care being taken so that the colors carnc up in exactly 

pigments, they wear for years. (See Arizona.) the right places in the design. : . : . , 




Sheepskin coats and heavy wrap- 
pings ior the legs are necessary 
m the bitter winters of Rumania. 
This peasant is equipped to defy 
the winds to do their worst* 


RUGS AND CARPETS 


R U M A 




Hand-woven tapestries and ingrains, however, 
were flat, having no pile. In the middle of the 18th 
century a heavy carpet was invented in imitation of 
floor tapestry, with a thick looped pile made by 
passing the warp threads over a stout wire which 
was later withdrawn. Although invented in England 
this was called Brussels carpet, from the city where 
tapestry was woven. The figures were formed by 
warps of different colors that were buried in the body 
when not wanted on the surface. In carpets of this 
kind you can usually tell the number of the thicknesses 
of worsted in the fabric by counting the colors. 

Later Wilton carpets were made, in exactly the 
same manner as Brussels, except that the loops were 
made over a larger wire, and were cut as the wire was 
withdrawn. Thus Wilton carpets have a velvet 
instead of a looped pile. This looped pile method 
was also applied to the making of tapestry carpets, 
which, when the loops are cut, is known as velvet 
carpet. Thus velvet is to tapestry what Wilton is to 
Brussels. 

Early in the 19th century a great improvement in 
producing carpets occurred when the Jacquard ap- 
paratus, Used in weaving to regulate patterns, was 
applied to the hand manufacture of carpets. It was 
not until later, however, that floor coverings came into 
general use. In 1841 Erastus B, Bigelow, a medical 
student in Boston, harnessed an ingrain loom to steam 
power and so increased the output from 8 yards a day 


to 25 yards. He also patented a power loom for weav- 
ing Brussels and Wilton carpets, and another for 
weaving tapestry carpets. Since then, innumerable 
improvements have been made in carpet manufacture. 

Of machine-made carpets, Chenille Axminsters are 
the richest and costliest. They belong to the tufted 
or velvet pile class, .the most expensive having piles 
seven-eighths of an inch high. Most of them are 
made in plain effects, often with two or three tones; 
but ingenious machinery has been invented to insert 
differently colored chenille braid so as to produce 
the most elaborate designs. Florid and obtrusively 
colored designs are characteristie of a cheaper variety 
of Axminstcr, known as “spool” Axminster. 

Rag carpets have been used in America since 
Colonial days, when every village had its weavers 
who made up into floor coverings the balls of rag 
strips sewed together by economical housewives. 

Grass rugs, made of tough fibers, have become 
popular in recent years for special uses. Some have 
their colors woven into the mesh and some have the 
decorations stenciled on the finished material. 

The United States today makes and uses more 
carpets than any other country in the world, the 
manufacturing centering in Pennsylvania, New York, 
and Massachusetts. In Philadelphia, where the first 
carpet factory was established in 1791, more carpets 
of all grades are made than in any otW city in the 
world. They are sent to all parts of the earth. 


A YOUNG NATION and an ANCIENT PEOPLE 


■pUMANIA (ru-md'n’Ira.). No nation in the turbu- 
lent Ballcan Peninsula has had a stormier history 
than Rumania. ' Its factional quarrels, its racial minor- 
ities, and its territorial disputes with neighboring 
countries have combined to create many 
crises during its history as an independ- 
ent nation. 

This region' just north of the lower 
Danube was the Roman province of 
Dacia under the emperor Trajan, and 
its present inhabitants claim descent 
from Roman colonists of that time, and 
regard their land as “an outpost of 
Latin culture set in the East.” In 
appearance and language the Ruma- 
nians are like the Italians, though with 
much Slavic admixture. At the end 
of about 400 years of Turkish rule, 
during which there were costly struggles 
also with Poland, Hungary, and Russia, 
the Treaty of Paris (1856) recognized 
the two provinces, Moldavia and Wala- 
chia, which lay between the Carpathian 
Mountains and the Black Sea, as ‘ ‘ auto- 
nomous” (self-governing) parts of the 
Turkish Empire. Their coalition in 
1861 formed the new nation Rumania 


(or Roumania, native “Romania”), to which a Ger- 
man (Hohenzollern) king was given in 1866. In 
1878 complete independence was achieved. In the 
second Balkan War (1913) Rumania aided Serbia, 
Greece, and Montenegro against Bul- 
garia, and was rewarded by a slight 
extension southward of the district ou 
the Black Sea known as the Dobruja. 

In the World War of 1914r-18 
Rumania disappointed German hopes 
by siding with the Entente Allies. As 
a result it was terribly ravaged by a 
German- Austrian-Bulgarian army in 
1916 and forced to sign a humiliating 
peace. But wheu the Central Powers 
were finally defeated, Rumania won 
her reward, receiving under the peace 
treaties the former Hungarian ter- 
ritory of Transylvania (west of the 
Carpathians), the former Austrian dis- 
trict of Bulcovina (on the north), and 
Bessarabia (across the Riv^er Pruth to 
the east), which had been a part of 
czarist Russia. (For map, see Balkan 
Peninsula.) 

^ Rumania was thus more than doubled 
in size and population. But its neigh- 
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A Country of Small Farms 


bors were never reconciled to their losses. Rumania 
was enabled to keep its new territories largely because 
of the support of Great Britain and Prance. In 1940, 
when war in Europe had rendered those countries pow- 
erless to aid their ally, Rumania’s neighbors seized the 
opportunity to regain almost all the territories they 
had lost. Soviet Russia took Bessarabia and northern 
Bukovina; Hungary was awarded northern Transyl- 
vania; and Bulgaria was ceded southern Dobruja. 
Rumania was left with an area of approximately 72,600 
square miles and a population of about 13,400,000. 

The Riches of the Land 

The eastern part of the country, a region of plateaus 
and plains, is really a westward extension of the 
“black earth” region of Russia. Its rich loess soil 
makes it one of the great cereal-growing regions of 
Europe. Corn and wheat are the leading grains 
produced; barley, oats, potatoes, sugar beets, and 
tobacco are also important crops. Cattle and sheep 
graze on the foothills and plains; in summer they are 
driven in great numbers to 

slopes of the foothills grow 
line fruits, especially grapes; 
and Rumania is noted for 
its fine red and white wines 
and for its plum brandy. 

The forests which clothe the 

gas, lignite, iron, inanganese, 

Rumanian oil fields are among 
the most important in Europe, 
and are one of the chief 
resources of the kingdom. The 
state controls the mines and 
forests. Carp, sturgeon, 
salmon, and pilce are caught 
in the well-stocked Danube. Food products, electrical 
machinery, chemicals, textiles, and refined ores are 
among other important sources of wealth. 

In winter the bitter Russian winds send the ther- 
mometer below zero, and for three months the broad 
spacious Danube, Rumania’s chief artery of commerce, 
lies ice-locked, and the ports of Galatz and Braila are 
quiet. The summers, on the other hand, are tropically 
hot. Spring with its blooming fruit trees and fall with 
its harvests are all too short. The state owns the 
chief railroads and is extending their mileage, for much 
of the countryside is handicapped by poor transporta- 
tion. At Cernavoda a great bridge 12^ miles long 
crosses the Danube and its wide marshes, carrying 
trains from the capital, Bucharest (Bucuresti), across 
Dobruja, “the stony region,” which separates Rumar 
nia proper from its chief Black Sea port, Constanta 


(Kustenje). Most of the 
manufactured articles 
which Rumania uses 
come from foreign coun- 
tries. Its chief exports 
are grains, lumber, and 
petroleum. 

West of the Transyl- 
vanian Alps lies the rich 
and picturesque upland 
region of high mountains 
and valleys called Tran- 
sylvania. Here fruit 
raising is extensive; rye, 
wheat, oats, corn, and 
potatoes are the chief 
crops; and there are vast 
pastures! or sheep, cattle, 
and horses. Forests of pines, beeches, and oaks clothe 
the mountains. Transylvania also is rich in minerals. 
The northern and eastern half of this region was re- 
turned to Hungary in 1940. Thickly forested little 
Bulcovina, the southern portion of which belongs to 
Rumania, has many old churches and monasteries, 
with paintings all over their outside walls. 

The People and the Cities 
The vast majority of the people are farmers. Most 
of the peasants own their own small farms, but they 
employ almost primitive methods of farming. Reaping 
is still often done with sickle and scythe. The Greek 
Orthodox church, to which most of the people belong, 
is the established church. Wayside crosses mark the 
simple faith of the countryside. Most of the peasants, 
who are generally illiterate, speak Rumanian; the edu- 
cated habitually speak French. Racial and religious 


Smart shops and caf^s line the Calea Vlctoriei» the main street 
of Bucharest, the Rumanian capital, known as the ^'Little 
Paris” of the Near East. The lower picture shows a great oil 
field near Campina. Oil is an important source of wealth in 
Rumania, and is under government control. 
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minorities speaking foreign languages make up a large 
part of the population, and are the chief reason for 
the continual crises in Rumania’s national life. These 
include Germans, Magyars, Ruthenians, Jews, Poles, 
Serbs, and Czechs. 

Bucharest, the capital and largest city of Rumania, 
is a gay, modern, and thoroughly Latin metropolis (see 
Bucharest). It long has dominated the trade routes 
from Russia to the north- 
ern Balkan states. Jassy 
(Iasi), former capital of 
Moldavia, plays a signif- 
icant r61e in politics. The 
ports of Galatz, Braila, 
and Constanta also are 
important cities. 

Peasant Life 

The simple peasants f or- 
get the hard toil of the 
week as they dance on 
Sundays, the men in 
brightly stitched sheep- 
skin jackets, the women 
'wearing kerchiefs, gay 
aprons, and full blouses 
richly embroidered in 
vivid harmonious colors 
by their own hands. The 
thatched whitewashed cot- 
tages are warmly built, 
usually with porches run- 
ning around them. Nearly 
everytliing is made at 
home, from the men’s 
goatskin sandals and the 
hand-woven linens to the 
taU stoves. The daily diet, 
highly seasoned with red 
peppers, consists chiefly of 
corn, porridge, and vege- 
tables, with a bit of pork 
and chicken. Though Ru- 
manians are themselves 
skilful with violin, guitar, and flute, they always call 
upon the gipsies to play at their festivals. 

When the peasants get together on winter nights, 
they sing and tell of wars and heroes, of spirits and 
legends— these are the wild, sad folk-tales of the Bal- 
kans. Rumania’s literature shows the outside influ- 
ence of Slavs, Greeks, French, and Italians. George 
Go§buo, the peasant’s poet; Michael Eminescu, mel- 
ancholy mystic poet; loan Carageale, satirical di'ama- 
tist; and Dobrogeanu Gherea, critic, are notable. Un- 
der the name “Carmen Sylva,” Queen Elizabeth, wife of 
Gharles I, who ruled from 1881 to 1914, wrote and edited 
many works, with Mite Kremnitz, her lady-in-waiting. 

A Nation Torn by Strife 

Queen Marie was the real ruler during much of the 
reign of her husband. King Ferdinand I, 1914-1927. 
Her son. Prince Carol, abdicated in 1925 in favor of his 


own young son Michael (Mihai) ; but he returned to 
Rumania in 1930 and was crowned as Carol II. As 
Europe headed toward war, Rumania in 1939 received 
guarantees of its independence from England and 
France. With the defeat of France by German arms, 
Rumania, in an effort to save itself from partition, 
adopted a semi-fascist form of government modeled 
after Germany’s. But this did not avert the loss of 
Rumanian territory, in 

1940, to Russia, Hungary, 
and Bulgaria. 

On September 6 Gen, 
Ion Antonescu, backed by 
the fascist Iron Guard, 
became dictator. The next 
day King Carol was com- 
pelled to abdicate and 
flee. His 18-year-old son 
ascended the throne a sec- 
ond time, as Michael V. 
In October German troops 
were permitted to occupy 
the country. Then, in June 

1941, when Germany in- 
vaded Russia, the Nazi- 
controlled government of 
Rumania declared war, 
regaining in a few weeks 
the land it had lost to 
the Soviet Union. (See 
also World War, Second.) 
Ruminants. Nearly 
all the mammals most use- 
ful to man— cows, sheep, 
goats, camels, llamas, 
deer, and antelopes — have 
the habit of swallowing 
their food and later bring- 
ing it back to the mouth 
to be chewed thoroughly 
at leisure. Hence they are 
called the “cud-chewing” 
animals, or ruminants. 

Their ancestors, being an easy prey to the stronger, 
fiercer, flesh-eating beasts, many thousands of years 
ago took to protecting themselves by swallowing their 
food hastily in the open places and retiring to more 
concealed positions to chew at their leisure. 

This is made possible by their complicated stomach 
with four compartments— the paunch or rumen, the 
reticulum or honeycomb bag, the omasum or many- 
plies, and the true stomach or abomasum. The food 
when first swallowed goes, in the form of a coarse pellet, 
into the paunch, the largest of the four compartments. 
There it is softened and passed into the reticulum, 
where it is molded into pellets or “ cuds ” of convenient 
size. Later, these are passed up into the mouth by 
regurgitation, a process the opposite of swallowing. 
After mastication they are swallowed again, passing 
into the third stomach or manyplies, then into 


OLD WAYS PREVAIL IN RURAL RUMANIA 




Life in rural Rumania has scarcely changed in the past 1»000 
years. The farmer raises nearly everything he needs, his wife 
spins and weaves his picturesque shirt and embroiders his 
jacket. These hardy peasants descended from the Romans. 


RUMINANTS 
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the fourth compartment or true stomach. The 
camels differ from other ruminants in having no 
third stomach. 

Cows, sheep, goats, and all the other ruminants ex- 
cept camels and llamas have no front teeth in the up- 
per jaw. Instead the gums form a tough pad. In 
grazing, this pad holds the grass across the sharp 
edges of the lower front teeth. Then, with a sideways 
jerk of its head, the animal shears through the grass 
stems. The back teeth of ruminants' are specially 
adapted for the kind of rotary grinding needed to 
shred and break up vegetable fibers. 

Rushes. i The whole assemblage of grasslike plants 
covering bogs and marshes is popularly spoken of as 
rushes or sedges. The true rushes, however, belong to 
a distinct family (Juncaceae), comprising more than 
800 known species. They are closely related to the 
lilies, and all have tiny, greenish, lily-like flowers. 
The leafless and unbranched stems are usually hollow 
or filled with soft pith. The leaves are long, slender, 
and grasslike. Rushes are used now for basket- 
weaving, chair bottoms, ropes, etc.; but in medieval 
times in Europe they were strewn on floors and used 
as bedding. The pith of certain species was used 
for wicks in making "rush lights.” Some species of 
both sedges and rushes are called bulrushes. The 
American bulrush is a sedge (see Sedge). "Horsetail” 
rushes, or Equisetum, are not rushes, but are close 
relatives of the ferns. They contain much silica, or 
sand, and are used for scouring, and so are called 
“scouring rushes.” It is believed that in early geo- 
logical times these "horsetails” grew to giant trees, 
Ruskin, John (1819-1900). Do you know the 
charming fairy tale of ‘The King of the Golden 
River’, who helped the kind-hearted Gluck and turned 
the wicked brothers into black stones? John Rusldn, 
who wrote , this story, was not unlike the kind Gluck 
himself. When his father left him a 
fortune of a million dollars he gave 
almost all of it away to art museums 
and charities. The story ends, “And 
Gluck went and dwelt in the valley, 
and the poor were never driven from 
his door; so that his barns became full 
of corn, and his house of treasure.” 

Though Euskin never got back his 
treasure, as Gluck did, he certainly 
never was in want, for his writings 
brought him in 120,000 a year. 

From the time Ruskin was a small 
boy until he was about 40 years old 
his writings, which were many, were 
all about art, mostly about painting 
and architecture. His ‘Modern Paint- 
ers’, ‘The Seven Lamps of Architecture’, 
and ‘The Stones of Venice’ gave the people of Queen 
Victoria’s reign a new interest in art and a new point 
of view toward it. 

But when he was about 40 he began to be more 
interested in humanity than in art and he became a 



JOHN RUSKIN 
The Great English Art Critic 


social reformer. His writings changed and began 
to describe what he thought would be an ideal state 
of society and how he thought this could be brought 
about. But, while Ruskin really knew a great deal 
about art, he knew comparatively little about soci- 
ology or economics. So he was really more successful 
in his early writings than in his later ones, though 
'Sesame and Lilies', a popular statement of some of 
the simpler of his sociological ideas, is also very 
well known. 

Almost as important as the things Ruskin said is 
the way he said them. He wrote beautiful clear 
English, at times very simple and straightforward, 
and at times rather highly decorated and colored; 
but always beautiful, so that he has helped many 
a young writer to learn how to use the language. 

Ruskin was born and lived in England, but his par- 
ents were Scottish. His father was a wealthjr wine 
merchant, and as John was their only son the par- 
ents devoted themselves almost entirely to his edu- 
cation, traveling with him through Europe. Some of 
the best artists in England taught him drawing and 
painting. Later he went to Oxford, where he took a 
prize for poetry, and was graduated in 1842. In his 
later life he was professor of art at Oxford until his 
health failed and he retired. 

His autobiography, ‘Praeterita’, tells of his early 
life. His worlcs amount to more than 50 volumes. 
Aside from those already mentioned the best known 
is probably ‘The Crown of Wild Olive’. 

Russell, John (1792-1878). In a great mass of 
journals and memoirs, the English statesman and 
'Whig leader Lord John Russell recorded his long and 
eventful life. He tells of his boyhood in London, 
where he was born, of his school days at the Univer- 
sity of Edinburgh, of his travels on the Continent, and 
of his entry into Parliament at the age of 21. 

The most exciting part of the story 
occurred in 1832 — the year of the great 
Reform Bill. The Tory Duke of Wel- 
lington had been forced to resign as 
prime minister, because he was opposed 
to the reform of Parliament. The 'Whigs 
(Liberals) then came into power with 
Earl Grey as prime minister. Lord 
John Russell was given the task of 
championing the measure which did 
away with the “rotten boroughs” (where 
few or no people lived) and gave repre- 
sentatives to the new manufacturing 
cities, which had not been represented 
in Parliament. The bill also increased 
very modestly the number of people 
who might vote. The House of Lords 
rejected it. Elections were held, and 
excited mobs demanded “the bill, the whole bill, and 
nothing but the bill.” Finally the Lords were forced 
to yield because of the threat that enough Whig 
peers would be created to give the necessary ma- 
jority in their house. 
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The rest of the story was less eventful. His share 
in the great political and humanitarian reforms that 
followed was unimportant. No ^eat laws were passed 
in Russell’s first term as prime minister (1846-52), and 
his second term (November 1865-June 1866) was too 
short to allow him to accomplish anything. 

By this time he had lost much of his popularity in 
the country. His sympathy with the South during 
the American Civil War led the friends of America to 
believe that he had purposely allowed the Confederate 
cruiser Alabama to escape in 1862 (sec ‘Alabama’ 




C laims ). The mismanagement which marked Eng- 
land’s entrance into the Crimean War (1864r-56) was 
blamed on him, and his policy as secretary of state 
for foreign affairs did not meet with the approval of 
the country. 

Russell — Earl Russell since 1861— was as prosaic 
a writer as he was a speaker. As one of his fellow- 
workers once said "it is seldom that languid Johnny 
turns to glorious John.” When he retired from public 
life in 1866, at the age of 74, Gladstone took his place 
as leader of the Liberal party. 


The SOVIET UNION, Hugest of NATIONS 


VIET Socialist Re- treaty in 1939-40), about 8,2 
publics). Across the top iSist^Ve^ublL: 

of Asia and eastern Eu- Kirghiz"^ 

rope stretches the vast Natural Features.— Caucasas, 1 

nation of the new Russia pjfchora. obrvenise?,‘indL” 
—the Union of Soviet So- Balkhash, Baikal, Aral, and Ct 

cialist Republics. No 

other single nation in the ^frd"‘pia& 

world IS as large; and no pulp and paper; fish and cuvia 

pmniTP 1=1 kro-nr pvppnt. machinery, petroleum products 

empire is larger, excepi Ci«es.— Moscow (capital, +,135, 
the British Common- » Kharkof, Baku, Gorky, (Idossi 
1,1 n-KT f *.1 •/ and Dnepropetrovsk (aU betwc 

wealth of Nations with its 

overseas dependencies. Even before its gains by con- 
quest and treaty in 1939-40, the Soviet Union occu- 
pied more than one-seventh of the land surface of the 
earth. It was greater in extent than Canada and the 
United States, including Alaska, combined. Its great- 
est east-west length was more than twice the distance 
from New York, to San Francisco. (For maps, see 
Asia; Europe.) 

The old Russian Empire of the czars was even more 
extensive. It included Finland, Esthonia, Latvia, 
Lithuania, and parts of Poland and Rumania, which 
were stripped from the Soviet Union after the 1917 
revolution. There were roughly four main divisions^ — 


ExlenL — ^£ast to west, greatest distance, about 6,500 miles t north to 
south, about 2,400 miles. Area (excluding gains by conquest and 
treaty in 1939-40), about 8,200,000 square miles. Population, 
about 170,470,000. Composed In 1939 of the following Soviet 
Socialist Republics: Russian, Ukrainian, Byelorussian (White 


Russian), Azerbaijan, Georgian, Armenian, Turkmen, Uzbek, 
Tajik, Kazakh, and Kirghiz. 

Natural Features , — Caucasus Ural, and Yaila mountains; Pamir 
Plateau. Rivers: Volga, Dnieper, Don, Dvina, Ural, Dniester, 
Pechora, Ob, Yenisei, and Lena. Lakes: Ladoga, Onega, Ilmen, 
Balkhash, Baikal, Aral, and Caspian Sea. 

Products, — Wheat, oats, rye, barley, millet, corn, buckwheat, pota- 
toes, sugar beets, sunflowers, cotton, flax; timber; horses, cattle, 
sheep, goats, swino; coal, peat, petroleum, iron, manganese, chro- 
mite, gold, platinum, asbestos; sugar, flour; textiles; lumber, wood 
pulp and paper; Ash and caviar; meats, butter, furs, hides; steel, 
machinery, petroleum products, fertilizers, cement, glass, matches. 

Cities . — Moscow (capital, 4,135,000); Leningrad* (3,195,000) ; Kief, 

^ Kharkof, Baku, Gorky, Odessa, Tashkent, Tiflls, Rostof-on-Don, 
and Dnepropetrovsk (all between 850,000 and 500,000) . 
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■ tal, was commonly used 

until the 18th century. The general name “Russia” 
is still given to this huge land, sometimes referring to 
European Russia only, sometimes to the whole Union, 
both Asiatic and European. The official title, ‘ ‘ Union 
of Soviet Socialist Republics,” is usually shortened to 
“Soviet Union.” 

Birth of the Soviet Union 

The Russian Empire fell to pieces in the chaos of 
the 1917 revolution. Finland, Esthonia, Latvia, Lith- 
uania, Poland, the Ukraine, Georgia, Azerbaijan, 
parts of Siberia, and other regions set up independent 
governments. For a while, the name “Russia” meant 
only the region of which Moscow was the nucleus 
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Formation of the Soviet Republic 


RUSSIA 


IN THE BLEAK SNOW-BOUND NORTH 





These dwellers on the tundras of northern Russia are fishers and hunters^ whose wealth is chiefly in their reindeer herds* In 

the distance are the stunted Arctic forests. 


—a territory about one-fourth the size of the old 
empire. Russia acknowledged the independence of 
Finland, the Baltic countries, and Poland, but later 
won back most of the ter- DT 7 eoTAM« • 
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ritory it had lost. ^ 

A treaty setting up the 
present Soviet Union was 
signed at Moscow in 1922 
by the following repub- 
lics: Soviet Russia (R.S. 

P.S.R.), White Russia, 

Ukraine, and the Trans- 
caucasian Federation 
(since 1936, the Geor- 
gian, Armenian, and Az- 
erbaijan Soviet Socialist 
Republics) . The Uzbek 
and Turkmen republics 
were formed in 1924; 

Tajik Republic in 1929; 

Kazakh and Kirghiz re- 
publics, formerly part of 
the R.S.F.S.R., in 1936. 

Still other republics were 
added later. 

Geographical Factors 

Except for its mountain 
fringes, European Russia 

is almost uniformly flat, Xals smiling rouna-laced peasai 
in contrast with the var- feet half buried in 
ied surface formations of 

western European countries. Its vast central plains 
lie far from the Atlantic Ocean and from the great 
: international trade routes. The development of man- 
ufactures and the exploitation of its resources, there- 
fore, have been more difficult for Russia than for 
countries bordering on the Atlantic and the Medi- 
terranean with direct access to the principal ocean 


RUSSIANS OF THE FAR SOUTH 


highways. Of the four land-locked seas on which it 
has a foothold, the Caspian has no outlet, the exits 
of the Black and the Baltic are commanded by other 
[E FAR SOUTH countries; while Arclian- 




Tnis smiling rouna-iaced peasant woman of the Ukraine, her bar© 
feet half buried in straw, is preparing fodder with a rude 
chopping machine. 


jp gel, the port of the White 
S Sea (an arm of the Arctic 
M Ocean), is icebound for 
six months of the year. 
The Murman coast of the 
Arctic, although 300 miles 
farther north, is warmed 
by the last of the GuE 
Stream and its port of 
Murmansk is ice-free the 
year round. Hence Mur- 
mansk played a vital r61e 
in both World Wars, for 
much of Russia’s military 
supplies were brought in 
through this port. 

Russia’s great rivers to 
some extent compensated 
for its failure to reach 
open seas. During its 
early history, the Dnieper 
linked Russia with By- 
zantium (Constantino- 
I pie), the Volga with the 
, . . * Caspian and Asia, and 

woman of the Ukraine, her bar© ^ i . i tt n i. i? 

preparing fodder with a rude tncN6VR9/IlU,.til0 VolKilOI 

nachme. Western Europe. 

The main water parting is the Valdai Hills, a low 
plateau about 200 miles south of Leningrad, where rise 
the great highway streams of the Don, the Dnieper, 
and the V olga. Canals connecting rivers and lakes make 
it possible to pass by water from the Black Sea or 
the Caspian Sea to the Baltic, from the Baltic to the 
White Sea, and from the Caspian all the way to the 
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Arctic Ocean. In midsummer, however, the volume of 
water in many of these rivers is insufficient for 
navigation, and in winter their frozen surfaces are 
highways only for sledges. Yet the cheap transporta- 
tion furnished by the, 50,000 miles of navigable rivers 
and canals is important for internal commerce, be- 

A TRAIN ACROSS THE STEPPES 


Not unlike a view on some railway of the western United States or Canada is this 
picture of a train crossing the steppes. But that queer little engine, if nothing 
else, would tell you this is no American railroad* 

cause of the underdevelopment of railroads, and the 
canal system has been extended in recent years. 

Lilce the North American Great Plains, Russia 
has a continental chmate, with wide extremes of 
temperature — long cold winters, hot summers, scanty 
rainfall, and dry winds sweeping unchecked over the 
vast expanses of plains. Most places in the interior, 
therefore, have a much harsher climate than places 
on the same parallels of latitude in western Europe. 

At Moscow, where the mean January temperature is 
14° F. and the July mean 66.6° F., 
the mercury may rise to 100° in 
July. There is, of course, consider- 
able diversity of climate in a 
country which extends from the 
Arctic zone into the latitude of 
southern Italy. Olives and figs 
grow in the far south; only rein- 
deer moss, lichens, and stunted 
shrubs on the frozen tundras or 
treeless wastes of the Arctic coast. 

There are, from north to south, 
three great belts of natural vege- 
tation: first, the manshy tundras 
wliich border on the Arctic Ocean; 
then great forests of conifers, 
birches, and other northern trees; 
and farther to the south the vast rolling grassy 
steppes, fertile arid luxuriant on good soils, and barren 
on the bitter allcaline soils near the Black and Caspian 
seaooasts. No other natural feature is so distinctively 
and impressively Russian, as the steppes. To natives 
of the “tight little countries” pf ‘Western Europe they 
are often nielancholy and pppressive in their im- 
mensity, but American plainsmen can hiiderstand 
the enthusiasm with which Russians regard their 
beauty, more subtle and changeful than that of the 
sea. The great herds of cattle and horses and flocks 


of sheep which graze over these fertile steppes provide 
Russia with an important source of wealth. Animal 
and poultry products, including butter, meats, eggs, 
hides, and wool, are among the chief exports. 

The most productive region of agricultural Russia 
is the “black earth belt,” which stretches all the way 
from the Carpathians to the Urals. This 
■TTg rich black earth is almost inexhaustible; 
grain has been raised on it for 60 con- 
secutive years and more without ferti- 
lizer. Wheat from this black earth region 
is one of the principal commercial assets 
of the Soviet Union. Other important 
crops are rye, oats, barley, millet, corn, 
potatoes, sunflower, flax, hemp, and sugar 
beets. Cotton and tobacco are also raised. 

No country surpasses Russia in natural 
resources, but these were exploited in 
only the most primitive way until the 
Soviet government undertook their sys- 
tematic development. Old industries were 
expanded under the Soviet program and 
new ones undertaken. Among new products were farm 
implements, automobiles, electric generators, chemical 
apparatus, and Diesel motors. Some of the enormous 
water-power resources were developed. The huge 
forest areas were worked to provide greater exports of 
wood pulp and timber. Furs and fish were shipped in 
increasing quantities. Russian rivers and seas abound 
■with the most palatable varieties of fish. Caviar (salted 
and prepared sturgeons’ eggs) comes chiefly from the 
Volga and the Caspian. The Urals are one of the 

A RUSSIAN PEASANT CART 


Aside from the costumes of the country people, nothing Is more characteristic of Russia 
than the many peculiar types of carriages, carts, and sleighs. 

chief sources of platinum and asbestos. There are also 
within the Union rich deposits of gold, silver, copper, 
lead, pyrites, graphite, phosphate, chromic ores, Sul- 
phur, salt, asphalt, mica, zinc, and potassium salts. 
Greatest of all are the enormous reserves of coal, iron, 
petroleum, and peat. 

The fact that the great coal and petroleum produc- 
ing centers are in South Russia made retention of 
these regions, or at least the maintenance of such rela-, 
tions as would ensure against hostile trade barriers, 
■vital to the Russian state. The Donetz basin in 
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The traditional type of home for the Rueslan peasant is this hut of thatch and half-plastered logs. It has probably sheltered the 
same family and its live stock for many generations. From this ancestral home with its sagging roof and leaning walls the family 
goes forth to operate the new tractors and harvesting machinery on the collective farms established by the Soviet government. 

reality the mir was similar in its small intermixed 
landholdings to the ‘ ' open field ” system of the medie- 
val manor, and was a mark of economic backward- 
ness. A moderate Eussian writer on economic 

subjects said of the life 
of the peasants: “It is 
not life; it is the slow 
death of creatures in- 
cessantly hungry. ” 
Potatoes were their cus- 
tomaryfood. Sometimes 
they added to this a thin 
rye soup or a little cab- 
bage. Meat was eaten 
only in the greater festi- 
vals. Their straggling 
villages consisted of 
brown woodenhouses like 
cowsheds, ill-lighted, un- 
ventilated, rarely swept, 
often without beds or bed 
linen. Tea, which 
usually only “boiled 
water slightly colored,” 
was drunk in enormous 
quantities. The death 
rate, especially among 
children, was very high. 
Though women worked in 
the fields with the men, 
they were held in such 
low esteem that an old 
Russian proverb read : “ A 
lo-w-witted, woman’s hair is long, but 
their baggy hej jnind is short.” 


goea 

southern Russia and the Caucasus region are the 
world’s chief source of high-grade manganese. 

The Russian people have always lived mostly in 
small, scattered rural communities and drawn a scanty 
subsistence, from the soil. 

The city population was 
small in proportion to the 
vast numbers of peasants, 
and it was further reduced 
during the revolution. 

Under the Soviet regime, 
however, there has been a 
large movement to the 
cities and towns. In 
communities, the peasants 
have been drawn into huge 
collective farms, ending 
their isolation and some 
of their hardships. 

For several centuries 
a system of communal 
ownership of land pre- 
vailed, centering in the 
mir or Russian, village 
community, which peri- 
odically redistributed the 
plowlands among the 
family groups. This led 
some romantic-minded 
Russians to contrast the 
“holy communism” of 
the Russian 
(peasant) with the 
“pagan individualism” 
of western Europe. In 


[The Famous Mir” System 



Many Hindrances to Progress 


RUSSIA 


THs constant hardship gave the peasants a patient, 
hopeless outlook on life. Such stolid fatalism was a 
grave handicap, for it kept them from making any 
great effort to improve their lot. Few left their 
native villages to search for a better living. 

Industrially, too, Russia was incredibly backward. 
The Industrial Revolution, which flourished in other 
European countries as early as the late 18th century, 
did not begin in Russia until about 1900. Then Rus- 
sia built enormous factories to produce textiles, iron 
and steel, railway equipment, other metal products, 
and beet sugar. But the manufactures were neither 
numerous enough nor varied enough to supply the 
needs of the huge empire. Peasants were still de- 
pendent upon their own handicraft for practically all 
their needs. Russia’s foreign trade, moreover, still 
consisted chiefly of exchanging raw materials for 
manufactured products. 

Because of the lack of transportation facilities, 
much of Russia’s internal commerce was carried on 
through the medium of fairs. Many provincial cities 
held them annually. The greatest was the summer 
fair at Nijni-Novgorod (now Gorky), on the Volga, 
265 miles east of Moscow. About , $100, 000, 000 of 
business was transacted there annually. The fairs 
declined during the first World War, but were re- 
opened in 1923. They were finally closed in 1930. 

The Great Problem of “Land Hunger” 

Despite Russia’s backwardness in agriculture and 
industry under the czars, population increased. This 
caused a serious land problem, as increased popula- 
tion cut the size of peasant landholdings. In 1860 
the average size had been 13 acres; by 1900 it had 
decreased to about 8 acres. “Land hunger” roused the 
peasants from their lethargy, and in the latter part 
of the 19th century there were many peasant upris- 
ings. Um'est increased as the peasants became more 
prosperous through the labor of their children in 
the newly established factories. Although the revo- 
lutionary movements of 1905 and 1917 originated 
largely in cities, peasant land distribution was a vital 
problem of revolutionary leaders. When the Bolshe- 
vists gained power in 1917, they instructed the 
peasants to seize the land of their former landlords. 
The Bolshevists, however, compelled the peasants to 
sell produce to the Bolshevist organization at fixed 
prices, The peasants, therefore, reduced production 
to the level of their own needs. Thus, the redistribu- 
tion of land gave some relief to the peasants, but 
added to the general poverty of the nation. 

Religion Before and After the Revolution 

The state religion of “Holy Russia” under the 
czars was Orthodox Greek Catholicism; but also 
within the empire were primitive fetish-worshiping 
pagans, Mohammedans, Buddhists, Jews, Roman 
Catholics, Protestants, members Of other Clu-istian 
churches, and a number of Russian Christian sects, 
such as the Malokane and DukhObors. The Russian 
peasant, though, deeply religious, was tolerant. The 
persecution of “heretics” under the czars was a state 


policy, though economic factors entered into the 
persecution of the Jews. 

After the Revolution of 1917 the Russian church 
was disestablished, and the clergy of all sects were 
excluded from educational work, from suffrage, and 
from any recognition in the Soviet system. The Bol- 
sheviki, reahzing that religion influenced many per- 
sons to oppose the materialistic Bolshevist doctrines, 
pushed an anti-religious campaign, especially among 
the young. In 1929 the Bolshevists prohibited the 
teaching of any belief except atheism. The constitu- 
tion of December 1936, however, recognized the right 
of all citizens to enjoy freedom of religious belief and 
practise, as well as freedom to promote anti-religious 
propaganda. The constitution also restored the right 
of suffrage to clergymen, 

Factors that Handicapped Russia 
Although the Russians are the mo.st numerous of 
European white peoples, they were long the most 
backward. A number of factors contributed to keep 
the country from rapid development. Chief of these 
were the vast extent of the land and the number of 
different peoples .spealdng different languages. 

The government, too, was a handicap. For cen- 
turies, it was the most extreme type of aristocratic 
autocracy. Under the old system of landholding, the 
peasants, who formed the bulk of the people, were 
little better than serfs. Education was meager— 
three-fourths of the people could not read. 

Natural resources and trade were little developed. 
Progress in trade was handicapped by inadequate 
means of transportation. Seaports were few, and 
roads were so poor that many were impassable in 
spring and autumn rains. Of necessity, the rivers were 
the main transport highways. Despite vast railway 
projects in the later years of the czars, such as the 
Trans-Siberian Railway (6,287 miles), railroad facili- 
ties in general were beggarly. Inadequate transporta- 
tion not only retarded trade development but also 
hampered military activities in the first World War 
and contributed to the economic breakdown that 
preceded the Revolution of 1917. Even today Russia 
has only about 50,000 miles of railway — about one- 
fifth as much as the United States, 

Physical handicaps, too, hindered Russia’s prog- 
ress. Severe extremes of climate, frequent droughts, 
and uncontrolled floods were obstacles to develop- 
ment. The country’s isolation was another barrier. 
Not only was Russia cut off from easy communication 
with the Western world and its influence, but the 
majority of its people were scattered through the vast 
land in small, widely separated villages. Each com- 
munity was therefore interested in its own affairs 
rather than in Russia as a whole. 

In all, there were many handicaps to be overcome 
before Russia could be a united, progressive nation. 

A Sketch of Russia’s History 
The predominant racial strain in Russia is Slavic. 
A branch of the Slavs, centuries ago, settled the 
western fringe of the East European plain . They moved 



Planting a Nation 


She has just out a swath in the aowery wheat field— this peasant woman of Central Russia— and, returning the sickle to her belt, 
she is preparing to bind up the sheaves. Many of these women who work barefooted in the fields are magnificent types of vigorous 

feminine beauty. 


eastward; oooupjdng and developing this vast stretch 
of inhospitable country, and passing over the con- 
tiguous continent of Asia, finally reached the Pacific. 
This task of empire building took many centuries a,nd 
was all-absorbingi In the process of acoomplisliing 
it the stronger tyrannized over the weaker, the clever 
over the ignorant; and the result was the practical 
enslavement of the great mass of the people, and 
the institution of a purely autocratic government. 

First Gropings for Power 

The gaming of new territory was the chief aim of 
the first rulers, and little thought was given to the 
improvement of conditions of life within the borders 
of the empire. This vast plain must have its sea- 
boards, and they must be wrested from other coun- 
tries. Western neighbors, fearing the young giant 
country which was growing up on their borders, 
constantly harassed it, and when it defended itself 
complained that it was trying to ruin all its neigh- 
bors. But still Russia grew and strengthened itself 
economically and politically. 

We know little about these early Russian settlers 
before the 9th century. By that time they were 
settled in separate principalities on the Dnieper and 
the Volkhof rivers, which together formed one of the 
most important trade routes of the world of that 
day. These separate groups accepted the leadership 
of the Grand Prince of Kief, which was a beautiful 


and progressive city comparing favorably with the 
cities of western Europe of that period. The Russians 
had adopted Greek Christianity from the Eastern 
Church of Byzantium (Constantinople), and culture 
was beginning to develop in tins primitive com- 
munity. But in the 13th century the Russian princi- 
palities were overrun by Mongolian hordes of Tatars 
who came in from the East. The Russians were sub- 
jugated and forced to pay tribute to the Khan of the 
“Golden Horde” of Tatars. Eor almost 300 years 
the Tatar yoke rested upon the Russian people, and 
then, under the leadership of the Prince of Moscow, 
they liberated themselves. This new loader became 
the “Grand Prince” of Muscovy. He welded to- 
gether the scattered Russian lands, proclaimed himself 
the Czar of all the Russias, and set about establishing 
and developing his empire. 

At the beginning of the 17th century Russia passed 
through what is called her “Time of Troubles.” 
Economic distress caused by constant wars had led 
to the breaking down of all authority, and anarchy 
prevailed. Her jealous neighbors on the west, 
Poland and Sweden, tried to take advantage of this 
situation and to finish oif the sick and troubled 
country. Again a national awakening came, with the 
accession of Michael Romanof (1613-1646), founder 
of the Romanof line, and the “foreigners” were 
driven out of public affairs. 





Reaction and Reform 


ing of the 18th century Peter the dividual landlords, whom the state thus set up in 
hrone (1689-1725), and with him order to use their services in the government and 
f Russian history may be said to army. The first task of internal reform was therefore 
3-reat). He was a man of unusual to make easier the lot of the peasants. 

1. He wanted his country to be Alexander I (1801-1825) entertained very radical 
rat is, more cultured and de- and progressive views of reform. He had already 
0 accomplish this result by force commenced to carry out his reform program when 
sion. Tlirough long and difiicult Russia became involved in the Napoleonic wars, which 

were disturbing the 

The Hermitage in Leningrad, founded by Peter the Groat and enlarged by rirnfrrpqci All qiio*- 
Catherine II, contains one of the finest collections of pictures in Europe, and xi.ii oug 

unique treasures of primitive and Greek art from ancient Scythia and the Black gestions looking 

Sea coast* i i 

toward admitting 

ih he was the first to introduce the people to a share in the direction of public affairs 
who would not or could not do were ruthlessly suppressed, though these suggestions 
ere required to pay heavy taxes, had at the beginning of the century come from the 
5. His work survived a half- ruling monarch himself. 

nt rulers, after which there came Then in 1853 Russia became involved in the Cri- 
rine II, the Great (1762-1796), mean War, a war originally with Tm-key, to whose 
the task of reform. By 1800 assistance came both England and France. On 
established as a modern state, account of material conditions Russia met complete 
3t steps in internal development, defeat, although the operations were on her own ter- 
3f education, the establishment ritory,' The government proved incompetent and 
eatiop, and the manifestation of corrupt. The people were angered by the continued 
'ell-being of the people. burdens of war, and the peasant serfs rose against the 

es of struggle the peasants, who landowners in many places and burned and pillaged 
'erwhelmihg majority of the estates. These and like disorders. Which had been 
ural couhtryj had been burdened increasing in frequency for years past, assumed 
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Hatching Revolution 


This view was taken from the height of 18,463 feet on the eastern one of the twin peaks of Mt. Elbrus, an extinct volcano and the 
highest mountain In the Caucasus. At its foot lies a glacier, the source of the Kuban River. This lofty ridge marks the division 

between Europe and Asia Minor. 

and that it was to begin with the emancipation of the younger persons who had been educated at the 
serfs. He frankly said that it would be better to have universities, of which there were now eight of large 

this measure carried out from above than to wait size in Russia. Revolutionary agitation and organiza- 

for it to be forced upon the government from below, tion developed rapidly. A small group of such 
Commissions were appointed to work out the details revolutionaries tried to organize an uprising of the 
of the emancipation, and to prepare other liberal emancipated serfs. The isolated, suspicious, and 

reforms, such as the introduction of elective local uneducated peasants did not respond, and the at- 

counoils, a new and modern system of law courts, tempt failed. But the government authorities were 
and larger freedom for the press. aroused, and the influence of those who were antag- 

"fhe act of emancipation, issued in March 1861, onistic to reform was strengthened. When an 
gave liberty to some 40,000,000 serfs. It was to be a attempt on the life of the czar was made by an in- 
gradual emancipation, in order that both landlords dividual, acting on his own account, these anti- 
and former serfs might have opportunity of readjust- reform leaders completely prevailed. Under their 
ment. The lands assigned to the peasants were less influence Alexander 11 curtailed many of the reforms 
than they had formerly occupied; and they were already started, and allowed others to be carried out 
burdened with heavy redemption payments for them only in form. Such repression bred more revolu- 
for many years; not until 1905 did these payments tionary sentiment, and soon the government was fully 
come to an end. Neither party was fully satisfied engaged in the suppression of revolutionary agitation, 
with the terms of the act, which however on the to the neglect of the deeper welfare of the people, 
whole was liberal and just. The revolutionary movement culminated in the 

Other reforms followed, introducing the elective assassination of Alexander^ II in 1881 by a nitro« 
local councils (called Zemstvos) and establishing a glycerin bomb hurled at his carriage. He was su^ 
modern system of law courts for the administration ceeded by his son Alexander III (1881-1894) wl|p 
of justice. Thus tlu’ee great steps were taken toward simply continued his father’s policy. _ 
constitutional government and the protection of the The process of emancipation continued now under 
Russian citizen from the arbitrary acts of an auto- conditions that did not insure to the peasant even the 
cratic government. ■ limited rights that had been granted in 1861. The 

But the long years of tyranny of rulers and lack of Zemstvos continued to develop, but too slowly to 
progress had produced discontent, particularly among meet the needs of the people. The third of the great 







Representative Government 


measures of reform -wiiich would satisfy the just de- 
mands of workmen, peasants, and soldiers. Partially 
successful, they secured at last an elected representa- 
tive national assembly, called the Duma; but only 
after a general strike, supported by all classes in the 

WAS KILLED community, and 

continuing for .a 

! week. 

The first Duma 
was convened in 
1906- The cham- 
■ ' pions of autocracy 

were able to bring 
about its early 
, dissolution. A 

’ . limited in its pow- 

ers, the Dumawas 

i I H Bli important step 

: constitu- 

Dominated by 
P^°P®^*y interests, 

government, and to 
I Leningrad where Alexander 11 fell oa . x • j* -j i 
t thrown, tearing to pieces horses, car- protect mdlViaualS 
es, the swelling central arch, and the frnm nrhi+rnrv n/*+,ci 
ntal influence so typical of Russian Irom ai DlWary acXS 
iuence contends with the Renaissance by government 
Europe in the 18th century. TheDuma 

was elected from the people by a group system of 
voting which secured privileged representation to 
landlords and manufacturers, and very limited rep- 
and when defeat, largely because of the corruption and resentation to the peasants, workmen, and professional 

incompetence of the government, met her armies, groups. Its sanction was required for the passing 

and the war was concluded on terms most disad- of any law, biit it had no control over the govern- 

vantageous to Eussia, the revolutionary movement mental machinery for the carrying out of the law. 

began again. A factory laboring class, quite distinct The First World War and Russia 

from the peasants, had now arisen and it was organized The summer of 1914 saw fresh manifestations of 

for action by socialists and revolutionists. Peasants discontent in Russia. Meetings of progressives and 

sympathized and helped. There were many mutinies liberals, at which resolutions were passed demanding 

in the army and fleet also. In this emergency pro- many reforms, were held, and strikes of unusual 

gressive manufacturers and landlords demanded proportions developed in industrial centers. Revo- 


reforms, the organization of a just administration of 
the law, was practically abandoned in favor of a 
return to arbitrary police methods of government. 
The censorship of the press became more rigid than 
before. Revolutionary organizations were com- 
pletely suppressed, WHERE A CZA 

but not revolution- j - - -~- 

aiy feeling. Dis- 
content grew under ' ' , _ 

persecution, and 
upon new and in- 
creasing grounds. ^ ‘ 

of cooperation in , 'J 
ref orin ■ by ■ calling 

Ai. t This church was built on the exact spot 

tlie petitions ipr March 13, 1881 , when the fatal bomb v 
VArTr mnrl/^rqfp riage, a&d occupants. The bulbous dc 
vbery ^ te ^Old use of ornament mark the O 

CxiangeS ‘‘senseless architecture. Throughout Russia this i 
dreams” style introduced from Weste 

In 1904 Russia and Japan went to war over a dis- 
pute respecting rights in the Far East (see Russo- 
Japanese War). The war was not popular in Russia; 
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Old and New Capitals 


This is the Moscow of spires and steeples, which we sec as we look out over the city from the Church of the Savior, 
ground are the towered and battlemented walla of the Kremlin, an ancient stronghold in which Moscow was cradled. 
Kremlin’s walls are majestic palaces and picturesque cathedrals, once used by czars and nobles. Today the Kremlin 
of the Soviet government. On the right flows the Moskva River. 
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Evea a modorn department store can scarcely parallel this exhibit of 
Kijni-Novgorod (now Gorky) in the days of the old fail 


and workmen at first accepted it 
without protest; but even among 
the masses there soon developed 
the consciousness that the war 
was a war for liberation, not from 
aggi'essiye neighbors alone, but 
from internal tyranny. However, 
all outward opposition to the gov- 
ernment was submerged in the 
effort of the people as a whole to 
present a solid front to the enemy. 

Eussia felt the crushing burdens 
of the war sooner than other coun- 
tries. Her economic backwardness 
and particularly her poor means of 
communication made her war 
efforts very costly. Her chief ports 


Evea a modern 


Groundswell of Discontent 


RUSSIA 


lutionary organizations long since supposedly sup- 
pressed made themselves evident. In this atmosphere 
of unrest came the news of the outbreak of the 
World War, in August 1914 (see World War of 1914- 
1918). To well-informed observers it was no sur- 
prise. The relations between Eussia and Germany, 
and between Russia and Austria, had been strained for 
several years past. Russia claimed special interests 
in the Balkans, which were imperiled by Austrian and 
German policies. There was also German influence 

TJitc'Ofo /idSMn/iToTIvr -fTi /♦rtrtpvf" . 


listened only to the selfish advice of individuals in 
his immediate government circle, and interpreted all 
demands as either groundless or definitely un- 
patriotic. With Iris approval the government inter- 
fered in every way with the activities of the Duma 
and with the work of special organizations of the 
people, even those whose activities represented such 
genuine war work as the care of the wounded. The 
government’s attitude was one of suspicion toward 
all movements initiated the people. 

-lARKET AT NIJNI - NO VGORO D 


and therefore with her Allies, were shut off from the 
first day of the war. In spite of such use as could be 
made of Archangel during the summer season and 
the construction of a new railway to Alexandrovsk 
on the ice-free Murman coast of the Arctic Ocean 
Russia was subjected to a blockade almost as effec- 
tive as that against the Central Powers; and Russia 
had always depended more largely than they upon 
foreign supplies. In this crisis, as many times 
before, the government proved itself incompetent 
and corrupt. The most progressive men of the 
country came forward with offers of assistance 
to the government in dealing with the problems 
of the war, but their offers were rejected. The 
government feared to grant popular participation 
in public affairs, lest this freedom might lead to 
permanent embarrassment of the autocratic methods 
of the government. Great military disasters came to 
Russia as the result of the failure of the government 
to supply and equip the armies. Literally millions 
of Russian lives were sacrificed. 

As a result, the attitude of the public toward the 
government changed, and there were demands— 
insistent but moderate and genuinely patriotic, and 
well grounded — ^for reforms, which alone would en- 
able the nation to carry on the tyar. The sovereign 


By 1916 internal discontent, especially in the large 
cities, had swelled to alarming proportions. The food 
situation had become critical and prices on manu- 
factured goods had risen to absurd heights. Again 
attempts were made to secure by petitions political 
changes which would better conditions, but again 
the sovereign refused to pay heed. 

At Last the Government Collapses 
In March 1917 a bad food shortage in Petrograd 
brought demonstrations of protest accompanied by 
riots, and the soldiens went over to the people, de- 
serting the government. The Duma, in session at the 
time although daily expecting dissolution by the 
government, alarmed by the street riot in the capital, 
resolved to act to save the situation. They organized 
a temporary provisional government which was 
representative in cliaracter, and sent a delegation to 
the czar demanding his immediate abdication. The 
socialist members of the Duma organized a council of 
deputies from the workmen and soldiers of Petrograd. 
This council or “Soviet” (as it was called in Russian) 
cooperated with the Duma committee in the selection 
of this first revolutionary government, and in drawing 
up its platform. Nicholas II abdicated for himself 
and his son (March 15), and was put under arrest. 
He and his family were sent to a distant Siberian 







monastery and in a very short time this last of the 
Russian czars was practically forgotten. 

This revolution of March 1917 was accomplished 
within a week. The former government machinery 
in Petrograd collapsed utterly. The rest of the 
country, and particularly the army, promptly sub- 
mitted to the new authority. There was little blood- 
shed, and the revo- 
lution was hailed 
with joy through- 
out Russia. For a 
time the govern- 
ment was in the 
hands of the non- 
socialist Constitu- 
tional Democrats, 
but in July the 
power passed to 
Alexander Keren- 
sky, a brilliant 
orator of moderate 
socialist views. 

The provisional 
government had to 
face a difficult 
situation. It was 
one of the most 
critical moments of 
the great war with- 
out, and conditions 
were extremely bad 
within. The lead- 
ers determined, 
however, that the 
war must be carried 
on with even 
greater vigor. A 
program particu- 
larly favorable to 
the demands of 
labor and of the 
peasants was drawn 
up; but the execu- 
tive machinery of 
the new govern- 
ment was not sufficiently perfected, and the people, 
unaccustomed to political responsibility, did not act 
as a unit. The economic situation Was too bad to 
be immediately improved, and there were many 
differing opinions as to the best policy with respect 
to the war. To continue the conflict meant to in- 
crease burdens already heavy. The Russian people 
were tired out, especially the peasants, and their 
losses in lives had already reached into the millions. 

The Bolsheviks 

At this point there came forward a small group of 
extreme socialists, to many of whom the recent rev- 
olution had given the opportunity to return from exile 
in foreign lands. They urged withdrawal from the war 
and a new revolution of another kind, a social revolu- 


tion, the aim of which was to overthrow completely 
the existing social and economic system, and to 
establish a new order based on the principles of 
communism. This kind of revolution would abolish 
all private property, and establish a dictatorship of the 
proletariat or workmen. The instrument for such a 
revolution was to be the “Soviet of Workmen’s, 

Peasants’, and 
Soldiers’ Depu- 
ties’’ which had 
been organized 
throughout the 
country, on the 
model of the one es- 
tablished in Petro- 
grad at the time 
of the first revolu- 
tion in March. 

During the sum- 
mer of 1917 the 
champions of this 
new revolution — 
the Bolsheviks as 
they were called— 
carried on active 
propaganda among 
workinen, soldiers, 
and peasants . They 
promised peace 
through the im- 
mediate withdraw- 
al of Russia from 
the war, and to the 
peasants land 
through the con- 
fiscation of land- 
lord estates, and 
bread to the work- 
men through the 
seizure of the 
factories. The 
economic distress 
and the confusion 
of mind that ex- 
isted during these 
months furnished a fertile soil for this propaganda. 
Finally on November 7 the Bolsheviks overthrew the 
provisional government and drove Kerensky from 
Petrograd. Unlike its predecessor, this was not a 
bloodless revolution. Riots, assassinations, and 
measures as autocratic as any in which the czars had 
indulged were used to further the purposes of the 
Bolsheviks. The new government which they set up 
was called “the Russian Socialistic Federated Re- 
public of Soviets.” Eight months later the former 
czar and his whole family — ^wife, son, and daughters— 
were brutally shot to death by the Ural regional 
Soviet (July 17, 1918). 

The fiirst political step of the new Soviet government 
was to arrange an armistice with the Central Powers. 


ST. GEORGE’S HALL. KREMLIN PALACE 


This hall is in the Great Palace of the Kremlin, Moscow, as it looked in the days 
of the Czars. It is 200 feet long, 58 feet wide, and 70 feet hiah. Its decorations 
were in wlUte and gold, the enormous chandeliers of gold, and the polished 
floor inlaid with the richest woods of the empire. 
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Organization of the Soviets 


Peace negotiations were soon started, and in March the Russian unit, centering in Moscow, continued to 
1918 the Peace of Brest-Litovsk, entailing a separate be the ruling member_of the Union, because of its 
peace between Russia and the Central Powers, was size and larger population. ^ ^ 

signed. The Bolsheviks then set about carrying out The governmental organization of the Soviet state 

____ their revolutionary was built lilce a pyramid. At the bottom were the 

S” ' * 2 ' 'uH program. Those local soviets, designed to represent the productive life 

H opposed them of the country directly. Each village elected a soviet, 

1^' —even by force of or council. The village soviets sent delegates to a 

- - ' H arms— also opposed township soviet, which elected an executive commit- 

M . • 91 tiie peace with Ger- tee with full administrative power witliin its jurisdic- 

NEW WAYS OF A NEW REGIME industrial arcM assembled in the 
^ nation far behind the modern world in effi* SOVlGtS. DGlGgatGS from vil“ 

% deucy, Russia under the Soviet r6ginie is trying J^ge and city Soviets met in dis- 

IfeCTisa lgBWBB^. Wi''TMWBWBia hard to catch up. Above we see a class of , ? , uio 

fCat yraMBMBafeM adults learning to write. In the center, an trict and provincial congresses; 

ATvsA«<}<'an AvnAcf to el^/wiTtnAr a Ditaelan xirnrlrm9.n v • t • v 


Be^ow is a“na«vf o“ and SO the pyramid mounted, 

e"n1re“atinn«ea^rd: in the All- 

, , Union Congress of boviets, which 

' y I was the supreme authority. It 
im^gllf V ' met at least once in two years. 

Between congresses the high- 
‘C est authority was the Central 
nHjBH ^ Executive Committee, which met 
times a year, and between 
^ its meetings business was trans- 

acted by the presidium of the Cen- 
^ 3 tral Executive Committee. There 
was a similar governmental scheme 
constituent and 
‘ autonomous republics, and in the 

iB various autonomous areas. 

Bi// Lenin, Trotzky, and Stalin 

Nikolai Lenin, the original lead- 
er of the Revolution, died in 1924, 
amd but his assistants carried on in his 

leader, virtually the dictator, oi the Communist state. 

The early years of thh Soviet regime saw a complete 
breakdown, of industry, transportation, and agricul- 
ture. By 1921 the whole nation faced starvation, and 
the government was forced to adopt the “New Eco- 


many which they had signed. 
On this basis the Allies rendered 
assistance to the anti-Bolshevist 
Also the Russian 


movements, 

Bolsheviks had proclaimed as 
their goal a world revolution, of '\ 
which the one in Russia was to 
be the first step. This const!- 
tuted a challenge to other | 
nations, and some, including the 
United States, refused to reoog- 
nize the new government. 

The new Russian state had from the r 
beginning the class principle as opposed to /' . 
the democratic principle as the basis of the 
political structure. It was a “toilers’ state," 
the new rulers being the industrial workmen, 

This economic class became the standard- Hm| 
bearer of the revolutionary principles. As a 
class without property it was to aboKsh pri- 
vate property. The land also was national- HHH 
ized; the peasants merely had the use of it. 

The Communist party, which included 
only a little more than one per cent of the 
total population, was the only political orga- 
nization permitted. It constituted in fact a 
dictatorship in the name of the workman 
class. Admission to the party was carefully 
controlled, and a rigid discipline was exer- 
cised over the members. 

The state was federal in organization, 
Non-Russian national minorities were given 
independence or autonomy, within the Union, with 
freedom to use their native languages and develop 
their peculiar national cultures. Blit the principle of 
nationality was subordinated always to that of class. 
The Communist party dominated everything. Also 
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WOMEN AND CHILDREN IN SOVIET RUSSIA 


foreign experts were needed, and had 
to be paid for. Russia’s only chance to 
pay lay in exporting raw materials, 
principally foodstuffs. This meant 
that the peasants must produce a sur- 
plus, even though they were not pro- 
ducing enough to feed themselves and 
the rest of the country. 

The Attempt to Communize Farming 
Huge “state farms” 


Freedgin from veils and from illiteracy is offered women in the oriental parta of their farms, and many were banished 

SovietRusalai Here we aee a young Communist teaching women of Turkmenistan to +. j;_+oni- liiTyihor ootyii-io 
read and write. A strange ferment of ideas mnst seethe under those tail caps. tO distant iumoer camps. 

■ Production was slow in in- 

creasing. The government took 

volved dropping rnany Coni- ^ a large share of the crops, and 

mumst principles. Monep f ■. Jt discontented peasants re- 

worthless, was reintroduced, ffflS ' -.^rAS|^»|||^g crops, letting weeds run wild, 

and put on a gold Imsisj^rivate P butchering their live stock, and 

tain limits, and the wage sys- j r^istance. ^ 

revived, and many people be- hh) ■ H|y|g|^^®®™j pinoheven more than the peaB- 

lieved^hese changes^ would end > ants, finder _the Communist. 

tain supplies 'at governnient 
stores. Factory workers and 
members of the Communist 
party obtained the most gener- 
ous rations. If others wanted to 
increase their scanty rations, 


It is not unusual in modern Russia to see a woman, 
like this Siberian girl, doing blacksmithing. 


“We will play while our mothers work” reads the banner of the children being cared 
for in a village codperative nursery while their mothers plow the fields. 
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they had to buy in “open markets” where the NEP 
permitted peasants to sell any surplus they managed 
to produce. But now there was no surplus of food for 
sale. Supplies of clothing and other “consumers’ 
goods” were also insufficient. 

In 1931 the original Soviet plan of paying all 
workers the same wage had been changed to payment 
according to skill and output. The five-day week 
adopted at first was changed to six days; then, to 
speed up production, the .seven-day week of theW estern 
world was adopted in 1940, with Sunday as a free day. 

Progress in Industry and Transportation 
In 1933 the government announced a second Five- 
Year Plan, designed especially to improve living con- 
ditions. Production of capital goods was to be 
slowed down and more goods produced for the con- 
sumer. After two large harvests, restrictions on the 
sale of foodstuffs were removed, food cards were abol- 
ished, and prices were reduced. 

Production in many lines was greatly increased. 
Russia became an exporter of cotton instead of an im- 
porter, and regained its position as the world’s largest 
producer of manganese. It was second only to the 
United States in its output of pig iron. Coal, iron, 
steel, and petroleum production ran well ahead of the 
five-year schedule. A program of railroad building 
was laid out, to extend and modernize the utterly 
inadequate and inefficient system. A 1,700-mile line 
from Siberia to Turkestan was laid. A number of 
branch lines, particularly in the newly industrial- 
ized areas of the Urals and western Siberia, were 
constructed, and the Trans-Siberian line was double- 
tracked. Many additional canals were built. A sea 
route was opened in the Arctic Ocean so that the 
Soviet lands of that region could be developed. A 
number of ports were built at the mouths of the 
Siberian rivers. In 1937 an aviation base was set 
up on an ice floe near the North Pole and experimental 
flights were made from Moscow over the Pole to the 
United States. In 1938 the third Five-Year Plan was 
launched, calling for a 38 per cent increase in national 
production by 1943 and particularly emphasizing the 
development of Asiatic Russia. 

The Stakhanovist Movement 
In aU Soviet industries a new speed-up system was 
introduced. It was named after Stakhanov, a coal 
miner who originated it. Under his method, team- 
work is carried on by pooling the special skills of a 
group of workers in the performance of a task. 
Stakhanovism caught the imagination of the masses 
and was encouraged by the leaders. It resulted in in- 
creased output at a higher rate of pay. 

Rights for Workers and for Women 
The constitution of 1936 guaranteed to every citi- 
zen the right to a job, fair wages, an annual vacation 
with pay, free medical aid, and pensions for sickness 
and old age. The seven-hour working day then in 
effect was changed in 1940 to eight hours for most 
workers, to increase production for national defense. 
In the earlier years of the revolution the condi- 


Women and Family Life 


tions of family life had been lax. Tliis was changed 
by legislation making marriage easier and divorce 
more difficult. Although the immediate object was to 
protect the woman, it was held that the building of 
the country’s economic and social security called for 
the wholehearted cooperation of stable family units. 

In the constitution of 1936 it was stated that wo- 
nian enjoyed equality in all walks of Soviet life, 
economic, political, social, and cultural. State aid 
was guaranteed for mother and child, in the form of 
special leaves of absence with pay and free care in 
lying-in hospitals for women workers, and day nurs- 
eries and playgrounds for children. The Institute 
for the Protection of Women and Children coordinated 
the work of all the social agencies in this field. 

Education and Culture 

Great emphasis was laid on education and culture. 
Primary and high-school education was made compul- 
sory for both se<es. The 1936 constitution, through a 
system of state scholarships, as well as by other 
means, guaranteed to citizens the right to education, 
including higher, technical, and other special forms. 
Instruction in factual knowledge was emphasized, 
rather than the teaching of abstract doctrine, as 
in the earlier era of the Soviet rdgime. Discipline 
was again stressed. 

Museums, libraries, concert halls, reading rooms, 
and clubs were established in ever-mounting numbers. 
Drama and opera at Moscow were brought to an un- 
usual degree of excellence. Newspapers, books, and 
magazines multiplied. Radio and motion pictures 
were promoted as instruments for spreading Com- 
munist ideas, especially in the rural areas. 

The government gave new impetus to scientific re- 
search by providing facilities for scholars in all 
branches of knowledge. It built and equipped labor- 
atories, established new institutes, and sent out 
expeditions. 

Patriotism and International Status 

Since the Soviet Union, according to Stalin and 
his followers, is proving that socialism is possible 
in one country alone, nationalism and love of country 
were actively fostered. Relations with other coun- 
tries had long been disturbed by the world-wide ac- 
tivity of the Third International. They improved, 
however, when militant internationalism of the kind 
Trotzky had advocated ceased to be supported by 
the leaders at Moscow. In 1933 the Soviet govern- 
ment was recognized by the United States and in 
1934 Russia joined the League of Nations to pro- 
mote disarmament and peace. 

But advocates of the principle that Russia should 
take an active r61e in spreading revolution to other 
countries still remained. The extent to which the 
Communist party was divided on this question was 
dramatically revealed by a series of “purges” in 1936- 
38. Many prominent officials and military leaders 
were brought to trial on charges that their opposition 
to Stalin’s policies had led them to plot to betray 
the Soviet Union into the hands of foreign coun- 





tries. Some confessed 
guilt, and scores were 
shot or imprisoned, 
among them some of 
the best known of the 
“Old Bolshevists.” 
Especially astonish- 
ing was the execution 
of eight generals, in- 
cluding Marshal 
Tukhachevsky, vice- 
commissar of war. Al- 
though the “purges” 
cost the country 
many able leaders, 
they also nipped the 
threat of a “fifth 
column” in the event 
of foreign attack and 
left Stalin undis- 
puted master. 

New Constitution 
In December 1936 
constitution 


THE SOVIET ARMY MARCHES 
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Infantrymen with fixed bayonets march past portraits of Lenin and Stalin in a May Day parade, Russians 
army* largest in the world, met its great test in 1941, when Germany invaded the Soviet Union. It 
astonished the iNazis by its remarkable fighting ability and Its skillful leadership. 


a new 

for the Soviet Union was proclaimed to replace the 
constitution of 1924, which had been considered 
temporary. This constitution defines Russia, as a 
socialist state of workers and peasants, with their 
soviets as the political basis of the nation, Means of 
production are declared to be the property of the 
state, but citizens have the right to limited kinds and 
quantities of personal property, with provision for in- 
heritance. The constitution announces that the cap- 
italist system of economy no longer exists and that 
exploitation of man by man is abolished. 

Labor, it states, is , the duty of every able-bodied 
citizen, and “he who does not work, neither shall he 
eat.” It says further: “The principle applied in the 
U.S.S.R. is that of socialism: ‘From each according 
to, his ability, to each according to his work.’ ” , 

The Union is a federal state of soviet socialist 
republics having equal rights. The Union has author- 
ity in certain matters, but in all others the republics 
act independently. Their constitutions are, however, 
drafted in conformity with the federal constitution. 

The highest organ of legislation and administration 
is the Supreme Soviet. It has two chambers ; the 
Soviet of the Union, representing the population at 
large; and the Soviet of Nationalities, representing 
the constituent units. At a joint meeting the two 
chambers elect the Presidium. This body calls and 
dissolves sessions of the Supreme Soviet, calls new elec- 
tions if the two chambers disagree and cannot be 
brought to agreement, and appoints the higher com- 
mands of the armed forces. It appoints diplomatic 
representatives, ratifies treaties, and, between ses- 
sions of the Supreme Soviet, may declare war. The 
Presidium amounts to a “collective presidency,” and 
its president is the titular head of the state. The 
Supreme Soviet also appoints the Council of People’s 


Commissars, which is the Union’s highest executive 
authority. The commissars are in effect a ministry, 
responsible .only to the Supreme Soviet. 

Courts are elected for limited terms. Highest is the 
Supreme Court of the U.S.S.R., which is elected by 
the Supreme Soviet. Territorial and regional courts 
are elected by the regional soviets, and people’s courts 
are elected by direct vote of the citizens of the districts,. 

Many of the liberal provisions of the new constitu- 
tion were restricted in practise by the one-party sys- 
tem. This, system, prescribed by basic Communist 
doctrine, kept the power to formulate policies, to pro- 
pose or interpret legislation, and to direct executive 
action under the strict control of the Communist 
party leaders, headed by Joseph Stalin. Thus, much 
of the new constitutional machinery could deal only 
with administrative details. 

The new constitution contained guarantees of free- 
dom of speech, of the press, and of religion. But 
these freedoms too could be exercised only insofar as 
they did not conflict with the strictly defined aims 
and policies of the governing party. 

Foreign Policy • 

For 15 years after the Bolshevist revolution, the 
Soviet nation, hated by the rest of the world and con- 
fronted with staggering problems at home, pursued a 
policy of isolation. In 1934, however, after it entered 
the League of Nations, Russia resumed an active 
role in world affairs. 

From the start it vigorously espoused “collective 
security,” whereby the aggression of any one nation 
would be met with the resistance of all. To reinforce 
this policy, in 1935 it signed a mutual defense pact with 
France, binding each country to aid the other if at- 
tacked. A similar pact was signed with Czechoslovakia. 
Germany and Italy countered this move by forming 
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an alliance, called “the Rome-Berlin axis.” This was 
later widened into an anti-Comintern (anti-commu- 
nist) pact which included Japan and other countries. 

Conflicts with Germany, Italy, and Japan 
The next few years provided many tests of power be- 
tween Russia and the anti-Comintern nations. In 1936, 
when civil war broke out in Spain,, Russia aided the 
republican government with arms and specialists, 
while Italy and Germany sent troops and supplies to 
the fascist rebels (see Spain). In 1937, when Japan 
launched an “undeclared war” against China, Russia 
aided Chinese resistance. In 1938 Russia pledged 
military support to Czechoslovakia if it should choose 
to resist Gernaany's territorial demands; but France 
and England, excluding Russia from the negotiations, 
sacrificed Czechoslovakia to Germany in the Munich 
Pact (see Czechoslovakia). 

In an effort to avert a threatened German attack on 
Poland, England and France in 1939 attempted to 
bring Russia into a “stop Hitler” alliance. When 
negotiations reached a deadlock, Russia, completely 
reversing its previous policy, signed a ten-year non- 
aggression pact with Germany in August 1939. Ger- 
many then sent its troops into Poland, bringing war 
with England and France. 

Extension of Soviet Territory 
At the outset, Russia’s aims were to remain neutral 
in the war, which it condemned as “imperialistic,” 
and to improve its own military position against the 
possibility of attack by either side. 
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In September it joined Germany in invading Poland 
and later in partitioning it (see Poland). Then it 
exacted far-reaching military and trade concessions 
from Lithuania, Latvia, and Esthonia. When Finland 
refused to grant similar concessions, Russia invaded 
the country in November, and by March 1940 forced 
Finland to agree to a peace treaty which granted the 
Soviet Union a large slice of Finnish territory (see 
Finland). In June it compelled Rumania to return 
Bessarabia and to cede northern Bukovina (see 
Rumania). And in August it completed its domina- 
tion of the eastern Baltic by incorporating Esthonia, 
Latvia, and Lithuania as new republics of the Soviet 
Union (see articles on these countries). 

War with Germany 

The long-feared attack from the west came sud- 
denly on June 22, 1941, when Germany, without 
warning or ultimatum, invaded the ' Soviet Union. 
Into the war against Russia, Germany also drew 
Italy, Finland, Rumania, and Hungary. From Great 
Britain, itself fighting German aggression, and from 
the United States too, Russia received assurances of 
material support. 

But more than British and American aid and more 
even than its huge military forces, Russia counted on 
its vast size to defeat the invaders. Soviet leaders 
vowed that Hitler, like Napoleon, would meet his 
doom in the broad expanse of Russia. (S’ee also 
World War, Second; Communism; and Russia in 
Fact-Index at the end of this volume.) 


-REFERENCE-OUTLINE for Organized Study of RUSSIA, POLAND, 

and THE BALTIC STATES— 


TDIJSSIA, the last of the European states to come under 
the influence of Western civilization, is still almost 
a stranger among the others. Indeed, Russia belongs as 
much to Asia as it does to Europe. The ambitions of its 
foimer rulers led them to seek a place in the affairs of the 
Western powers, but fundamentally Russia continued 
to: be a nation apart. 

The empire had been built on a grand scale. Borders 
were expanded until Russian territory stretched from 
central Europe across Asia to the Pacific, and from the 
Arctic to the borders of Persia and Afghanistan. A highly 
cultivated aristocracy grew up in the metropolitan cen- 
ters amid lavish extravagance. But, in contrast, the 
masses were pitiably neglected. The country’s rich nat- 
ural resources remained practically unexploited. Indus- 
trial development had scarcely begun, and transportation 
was entirely inadequate. 

When the Revolution Of 1917pyerthrew the czar and 
the whole structure of the imperial government, the 
bonds with Western Europe were broken, and Russia 
retired within itself, faced with the enormous problem of 
rebuilding a government from the very foundation. The 
Russian people had little spirit of unity, and no experience 
with the broad problems of self-government. 

With these handicaps, the Bolshevist leaders launched 
an experiment in mass rule such as had never been 
attempted before. The Soviet government undertook 
an ambitious plan designed to turn this huge, backward. 


agricultural country into an industrial nation of the m()st 
advanced type. Unique educational and social projects 
were fostered, and appreciation and development of the 
arts became a matter of national concern. 

The collapse of the czarist and Hapsburg empires 
brought insistent demands for independence from na- 
tional groups within those empires. Poland and the 
Baltic States enjoyed brief independence, but in 1939-40 
Soviet Russia regained most of its old territories— only to 
lose these gains during the war with Germany in 1941. 

This outline deals with the Union of Soviet Socialist 
Republics, with the Baltic States, and with Poland. 

I. REPUBLICS OE THE SOVIET UNION: 

A. Russian Soviet Federative Socialist Republic: R-i79. 

B. Ukrainian Soviet Socialist Republic: U-177, 

C. Byelorussian Soviet Socialist Republic: R-179. 

D. Azerbaijan Soviet Socialist Republic: C- 116 , R-17!), 

E. Georgian Soviet Socialist Republic: C-116, G-S9. 

F. Armenian Soviet Socialist Republic: A-301-3, C-llb. 

G. Turkmen Soviet Socialist Republic: R-179, T-158. 

H. Uzbek Soviet Socialist Republic: R-179, T-158. 

I. Tajik Soviet Socialist Republic: R-179, T-158. 
j. Kazakh Soviet Socialist Republic: R-179, T-158. 

K. Kirghiz Soviet Socialist Republic: R-179, T-158. 

L. Karelo-Finnish Soviet Sbcialist Republic: R-194b, F-44. 

M. Moldavian Soviet Socialist Republic: R-194b, R-175. 

N. Lithuanian Soviet Socialist Republic: L-164, R-.'946. 

O. Latvian Soviet Socialist Republic: L-71, R-194b. 

P. Esthonian Soviet Socialist Republic: E-306, R-1946. 
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U. PHYSIOGRAPHY: 

A. Lowlands: R-180, U-177, E-318-9 maps, A-324-S, 
A-330, S-137-8. 

B. Mountains and Plateaus: In Europe E-318, 17-260, 
C-115, R-186 picture; in Asia A-324, T-157, S-138. 

C. Rivers, Lakes, Inland Seas, and Canals: R-179, A-330. 
Volga V-334; Black Sea B-154; Caspian Sea C-91; Lake 
Ladoga L-53; Lake Aral A-246; Lake Baikal B-16; Rivers 
of Siberia S-13S. 

HI. CLIMATE: R-180, S-138. 

IV. RESOURCES AND INDUSTRIES: R-180-1, 194. 

A. Agriculture: U-177, T-1S8, C-398. Wheat W-84. 

B. Eorestry: S-138, C-llS. 

C. Fish and Fur Industries: C-92, S-310, S-138. 

D. Mining and Oil Industries; U-261, C-116, P-247. 

E. Manufacturing: L-96, K-16, 0-202, A-339, R-173. 

V. CHIEF CITIES : Moscow M-262; Leningrad L-94; Khar- 
kof K-15; Kief K-16; Odessa 0-202; Baku, Tashkent, 
Rostof-on-Don (Fact-Index). 

VI. PEOPLES OF THE SOVIET UNION: 

A. Principal Racial Groups: Slava R-182-3, 8-162; Tatars 
T-16, S-139, T-157, A-303: Mongols M-223-4. 

B. Other Groups: Armenians A-303; Cossacks C-373-4; 
Lapps L-64. 

C. Religion: R-182, 194a. 

VII. HISTORY: 

A. Early Settlements: R-182-3, K-16. 

B. Rurik, and the Consolidation of the Slav Kingdom: 
N-167 picture, N-168. 

C. Invasion of the Mongols: R-183, M-223. 

D. Rise of Moscow’s Authority and the Foundation of the 
Modern Russian State : R-183. 

a. Ivan HI, “The Great”: 1-175. 

b. Ivan IV, “The Terrible”: I-17S. 

E. Breakdown of Authority in 17th Century: R-183. 

F. The Romanofs to 1855: R-183. 

a. Peter the Great: R-184, P-141, L-94-S. 

b. Catherine II, “The Great”: R-184. Partition of 
Poland P-276. 

c. Alexander I, His Reforms and Reactionary Policies: 
R-184, A-1 13. Relations with Napoleon N-10. 

d. Reactionary Rule of Nicholas I: R-184, N-141-2. 

G. Russian Expansion and Struggle for Ice-Free Seaports: 

a: Efforts in Turkey— The Crimean War: R-184, C-39a. 

b. Efforts in the Far East: 

1. Trans-Siberian Railroad S-138. 

2. Development in Manchuria M-49a-ft, J-192. 

— Russo-Japanese War R-198. 

c. Efforts in Central Asia ! C-116, T-1S8. 

H. Romanofs’ Struggle for Reform of Autocratic Govern- 
ment: 

a. Spread of Revolutionary Movement During Crimean 
War; R-184. 

b. Alexander II — His Liberalism, Followed by Reac- 
tionary Policy: R-184-S, A-1 13. 

c. Alexander III — Continuation of Reactionary Policy; 
R-18S-6, A-113. 

d. Nicholas II — Revolution Impending: R-186-9, 

N-142. 

e. Rise of Factory Laboring Class and Establishment 
of Duma: R-186. 

i. Russia in the First World War: R-188,' ' 

a. Russia’s Part in the Triple Entente: W-ISO, W-152. 

b. Condition of the Army: W-150. 

c. Progress in 1914: W-155. 

d. Reverses of 1915: W-1S7 and picture. 

e. Russian Collapse — Staggering Losses of the Army: 
W-160, R-188-9. 

f. Treaty of Brest-Litovsk: R-190, W-160. 

J. Revolution of 1917: R-188-9. 

a. Breakup of the Empire: R-178-9. Loss of Poland 
P-276-7; of Finland F-44; of Esthonia E-306; of 
Latvia L-71; of Lithuania L-164. . 

b. Kerensky and Provisional Government: R-188~9. 


RUSSIA I 

K. Bolshevist Revolution and Establishment of Soviet 
Government: R-189-90, R-191 picture, R.192 and pic- 
ture, R-193 picture, R-194. 

a. Leaders; R-190, L-94, T-144, S-266. 

b. Industrial Policies: R-190-4. 

c. Communism: C-324/-32S, E-189-1946. 

d. Education, Culture, Religion: R-182, R-194, R-194a. 

e. Constitution of 1936: R-194a. 

f. Foreign Policy; R-194a-b. 

1. Partition of Poland with Germany W-178d-e. 

2. War with Finland W-178p, F-44. 

3. Incorporation of Baltic States and Rumanian 
Territory W-178ff, L-164, L-71. E-306, R-176. 

4. War with Germany W-178r-t. 

Vin. RUSSIAN LITERATURE: R-196-8. (See also the 
Reference-Outline for Language and Literature.) 

P o J a n d 

I. PHYSIOGRAPHY: P-278 map. Vistula River V-309. 

H. CLIMATE, RESOURCES, AND PRODUCTS: P-277. 

III. CHIEF CITIES: Warsaw (traditional capital) W-11; 
Loda, Posen (Polish Poznan), Lemberg (Polish Lwow) 
P-277, (Fact-Index) ; Cracow C-390. 

IV. HISTORY: 

A. Wars with the Teutonic Knights and the Mongols : P-279. 

B. Work of John Sobieski: P-278, (Fact-Index), 

C. Power of the Nobles in the Elective Kingdom: P-276. 

D. War with Charles XII of Sweden: C-154. 

E. The Three Partitions: P-276. R61e of Maria Theresa 
M-63; Gains of Prussia P-359 and map, P-278 map. 

— Work of Kosciusko: K-40. 

F. Poland after the World War of 1914-1918; P-276, P-279. 

a. Boundaries Set by Treaty of Versailles: P-276. 

b. Free City of Danzig : D-14. 

c. Boundary Set by Defeat of Russia; P-277. 

d. Trouble with Lithuania over Wilno (Vilna) : P-277. 

e. Leaders: Paderewski P-11; Pilsud.ski P-279, (Fact- 
Index) . 

f. Independence Guaranteed by England and France: 
W-178C, P-279. 

g. Germany Demands Danzig and the Polish Corridor: 
W-I78C, P-279. 

h. Invaded and Partitioned by Germany and Russia: 
P-279, W-178(f-e. 

The Baltic States 

I. FINLAND : E-326e, / map. 

A. Physiography: F-44, E-319. 

B. Climate: F-44, L-64. 

C. Resources and Products: F-44. 

D. Chief Cities: Helsinki (Helsingfors), Turku (Abo), Tam- 
pere (Tammerfors), (Fact-Index). 

E. The People: F-44. Lapps L-64. 

F. History: F-44. 

n. LITHUANIA: L-164. 
in. LATVIA: L-71. 

IV. ESTHONIA; E-306. 
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The GRIM, EXALTED Spirit of the RUSSIAN WRITERS 

R ussian literature. Bom under the yoke same relation to modern Russian as Latin does to 
• of tyranny, the master -writers of the 19th century, French or Italian. In this language were written ‘The 
the “golden age” of Russian literature, were compelled Chronicle of Nestor’ and ‘The Story of the Raid of 

Prince Igor’, the earliest and best of the primitive 
epics set down in writing. They date back to the 11th 
and 12th centuries, when Kiev in the southwest was 
the center of culture. 

But in the 13th century, the Golden 
Horde of Tatars conquered Russia and 
for over two centuries froze Russian 
intellectual and artistic life, building 
an invisible but real wall between this 
nation and Europe. Then, as the new 
Russian nation formed around the 
Grand Dukes of Moscow, the intolerant 
despotism of the new ozardom effep' 
tually throttled all literary endeavor 
until the 18th century. 

Ideas from Europe 
Russia, however, could not remain 
forever cut off from Europe. First 
from Poland, then from, Germany, and 
later from France and England, the wind of new ideas 
began to blow. The movement to Europeanize the 
backward country begun by Peter the Great at the 
beginning of the 18th 
century and carried on 

the first Russian gram- 
mar, and won the title 
of “the father of Rus- 
sian literature.” The first voice from Russia heard 
outside was that of Alexander Pushkin, “the un- 
crowned czar of Russian poetry,” in the 19th century. 

Since Puskhin, Russian literature has constantly 
been a force to reckon with in world literature. In no 


to struggle against ignorance, superstition, and perse- 
cution. If they painted too vividly the sufferings of 
the peasants, the corruption in official circles, or the 
leaden weight of the Russian church, they were in 
danger of imprisonment or exile to 
Siberia. 

Yet this attitude of the government 
merely gave a keener edge to social and ■ 

political questionings, and sharpened f 

the pens of the -writers. It thus pre- J 

pared the way for the Revolution of A 

1917, which hurled the czar from his ‘;!!W 

thi'one. 

Russian is considered next to Chinese 
the most difficult tongue for foreigners 
to master. Its grammar is intricate, 
and it is written with the Cyrillic alpha- 
bet, derived in the 9th century from the 
capital letters of the Greek alphabet, 

-with the addition of several arbitrary characters. 

There are three branches in the Russian group of 
languages: (1) Great Russian, which is spoken in the 
. . ^ north, central, and east, 

M ' , and was the official lan- 
guage of the whole Rus- 

Russian, the language 
of the Ukraine in south 
Russia; and (3) White 
Russian, which merges 
into Polish in the west. 
Of these. Great Russian 
alone has been devel- 
oped and enriched to 
the point where it has 
produced a truly great 
literature. It is chief 
among the Slavic languages, which include also Polish, 
Czech, Croatian, Bulgarian, Slovenian, Serbian, and 
many other tongues. : 

Great Russian had its origin in the old Sla-yic lan- 
guage, still used in the Russian church. It bears the 


LOMONOSOF 
Father of Russian Literature 


PUSHKIN 
Byronic National Poet 


GOGOL 

Founder of Russian ReaUsm 







Mikhail Lomonosof (1711-1765), poet and grammarian — 
“father of Russian literature.” 

' Nikolai Karamzin (1766-1826), critic and historian — ‘Poor 
: : Liza’; ‘History of the Russian State’. 

Basil Zhulcofsky (1783-1852), critic and translator. 
Alexander Griboyedof (179^1829), dramatic poet — ‘The 
Misfortune of Being Clever’. 


Alexander Pushkin (1799-1837), poet, dramatist, and short 
story writer — ‘The Prisoner of the Caucasus'; ‘The Gyp- 
sies’; ‘Boris Godunof; ‘Eugene Onegin’, 

Alexis Koltsof (1808-1842), greatest Russian folk-poet, 
author of numerous songs and ballads. 

Nikolai Gogol (1809-1852), realistic novelist and dramatist — 
‘The Inspootor-General’ ; ‘Taras Bulba’: ‘Dead Souls’. 


field Has it accomplished more than in the realistic 
novel, of which Ndcolai Gogol, with his amusing pic- 
tures of the Russian country gentry, was one of the 
founders. Among the great novelists was Turgenief, 
master of realistic prose; Dostoyefsky, student of the 
human soul who has influenced all modern “psycho- 
analytic” literature; and the giant, Leo Tolstoy, at 
once great social reformer and penetrating artist. 
Master of wit and tragedy was Chekhof, 
both in plays and short stories. Gorky, 
vivid and colorful narrator of the 
seamy side of life, championed the 
poor and oppressed, presaging the Rev- 
olution and its literature. Andreef, the 
eccentric but powerful mystic, wrote 
chilling plays and tales of horror. 

Throughout the work of these writers 
may be heard the thunders of the on- 
coming Revolution. In the first half of 
the 19th century, the cry of liberty and 
social reform came from the “intellec- 
tual” aristocrats. From 1850 to 1870 
the cry was taken up by the middle 
class, the student element, and the “nihilist” move- 
ment began, with its appeal to reason and science. 
Then came the “populist” period, idealizing the great 
peasant class. When the ignorant and superstitious 
peasant proved indifferent to visions of a better future, 
a spirit of reaction and despair set in. The 90’s saw 
symbolism reach Russia from Europe. Alexander 

Blok was perhaps great- 
est of the symbolist 
poets, while Feodor Solo- 
gub produced, besides 
symbolist verse, one of 
the finest novels since 
Dostoyefsky, ‘The Lit- 
tle Demon’. Audrey 
Byely, who also began 
as a poet of the younger 
Symbolist School, revo- 
lutionized Russian prose, 
notably in ‘The Silver 
BABEL Dove’ and ‘Moscow’, 

Writer o£ Cavalry Tales both novels. Associated 

with him in the improvement of the Russian lan- 
guage as a literary veliicle was Alexis Remizof. 

Revolution and Writers 

Gorky had long been the voice of the workers, and 
his books contributed to the destructive mood of the 
Revolution. Yet when the new regime arose, he wav- 
ered for years before allying himself with it, while 


Andreef died in poverty and want, a voluntary exile 
in Finland. Blok accepted the new order wholeheart- 
edly. Russia’s agony from 1917 to 1921, the Com- 
munist effort to “liquidate illiteracy,” and the new 
social ideas, brought writers from the submerged 
classes, with fresh viewpoint and strength. First were 
the “futurists,” vague in style and scornful of gram- 
mar. Except for Mayakofsky, the poet, they were 
soon forgotten. Demyan Byedny, jour- 
nalist-poet, enjoyed favor with the 
revolutionists for his facile propaganda 
in rhyme. 

A large group of Writers from all 
classes, named by Trotzky the “po- 
putchild,” or “the Fellow-Travelers,” 
because, while not completely Com- 
munistic in beliefs, they were willing 
to “travel along” with the Revolution, 
became prominent around 1921. In 
this year was published the first novel 
of Boris Pilnyak, best known of this 
GORKY group. Others were Vsevolod Ivanof, 

Defender of the Under-Dog born in the Kirghiz steppes; Lydia 
Seifullina, a peasant woman who portrayed peasants 
as primitive brutes; the peasant poet, Sergei Yes- 
senin, husband of Isadora Duncan; and Isaac Babel, 
whose vivid tales of the Red cavalry are the best liter- 
ary work of the group. Their tendency was to great 
abstractness, to movement of masses rather than to 
play of individual character. “Revolution” was their 
hero. Only partially 
associated with the 
Fellow-Travelers was 
Leonid Leonof, more 
conservative both in 
style and subject. The 
Five-Year Plan gave the 
Russians a new abstract 
“hero,” that of indus- 
trialization, glorified in 
the novels of Feodor 
Gladkof and Sergei 
Semenof. 

Russian writing both seifullina 

before and after the Rev- Portrayer of Peasants 

olution has a bitter and acrid flavor, yet there is no 
denying the power of the art of these people, who 
stand halfway between Orient and Occident. Their 
grim, exalted spirit has made its way into the modern 
literature of every land, and no writers have excelled 
the Russians in intensity and human insight and in a 
certain vigor of expression that is typical. 


Thunders of Coining Revolution 



Vissarion Belinsky (1811-1848) , critic and essayist. 

Mikhail Lermontol (1814-1841), lyi'ic poet and novelist — 
‘The Demon’; ‘The Hero of Our Time’; ‘The Angel’. 

Alexei K. Tolstoy (1817-1875), novelist, dramatist, poet — 
‘Prince Serebrany’, historical romance; 'Death of Ivan the 
Terrible’ and ‘Tsar Feodor Ivanovich’, dramas. 

Ivan Turgeniof (1818-1883), novelist — ‘A Sportsman’s 
Sketches’; ‘Fathers and Sons'; 'Virgin Soil’. 

Feodor Dostoyefsky (1821-1881), psychological novelist — 
‘Crime and Punishment’ ; ‘The Brothers Karamazof. 

Alexander Ostrofslcy (1823-1886), dramatist — ‘The Storm’; 

^ ‘Poverty Not a Vice’. 

Leo Tolstoy (1828-1910), novelist and philosopher — ‘War 
and Peace’; ‘Anna Karenina’; ‘Kreutzer Sonata’; ‘The 
Death of Ivan Ilyich’ ; ‘Master and Man’; ‘Resurrection’. 

Innocent Annensky (1858-1909), poet — ‘The Cypress Chest’. 

Anton Chekhof (1860-1904), dramatist and short atoiy 
■writer — ‘The Darling’; ‘The Duel’ (see Drama list). 

Feodor Sologub (Feodor Teternikof) (1863-1927), novelist 
and poet — The Little Demon’, novel. 

Maxim Gorky (Alexia Peshkof) (1868-1936), novelist and 
short story writer — ‘Comrades’; ‘Lords of Life’; ‘Humble 
Folk’; ‘Mother’; ‘The Bystander’; ‘The Magnet’; ‘My 
Childhood’ ; ‘In the World’ ; ’Reminiscences of My Youth’. 

Ivan A. Bunin (1870- ), novelist, short story writer, and 

poet— ‘Gentleman from San Francisco’; ‘The Village’. 

Leonid ,Andr6ef (1871-1919), dramatist and short story 
writer — ‘The Red Laugh’ ; "The Seven That Were Hanged’; 
‘Anathema’ ; ‘Judas Iscariot’ ; ‘The Crushed Flower’. 

Alexis Remizof (1877- ), novelist — ‘The Pond'; ‘The 

Clock’ ; ‘The Sisters of the Cross’ ; ‘The Fifth Pestilence’. 

Alexander Blok (1880-1921), poet— ‘The Scythians’; ‘The 
Twelve’; ‘The Earth under Snow’; ‘Hours of the Night’. 


Audrey Byely (Boris Bugaief) (1880-1934), poet and novelist 
—‘The Silver Dove’; ‘Moscow’; ‘Petersburg’; ‘The Urn’. 


A. N. Tolstoy (1882- ), novelist— ‘Peter the Great’; 

‘Bread’. 

Demyan Byedny (1883- ), journalistic poet— ‘The Work- 

men’s Hymn’. 

Feodor Gladkof (1883- ), novelist— ‘Cement’. 

Lydia Seifullina (1889- ), short story -writer and novelist 

— ‘Virineya’; ‘Humus’. 

Boris Pasternak (1890- ), poet— ‘My Sister’; ‘Life’. 

Michael A. Bulgakov (1891-1940), novelist, playwright— 
‘Days of the Turbins’; ‘Moliere’. 

Ilya Erenburg (1891- ), satirist — ‘The Adventures of 

Julio Jurenito’. 

Constantine Fedin (1892- ) , novelist — ‘Cities and Years’. 

Sergei Semenof (1893- ), novelist — ‘Natalia Tarpova’. 

Vladimir Mayakofsky (1894-1930), poet and dramatist— 
‘The Cloud’; ’Left March’; ‘Mysteria-Bouffe’; ‘Lenin’. 

Boris Pilnyak (1894- ), short story writer and novelist— 

'The Naked Year’; ’Leather Jackets’; ‘Machines and 
Wolves', 

Isaac Babel (1894- ), short story -wi-iter- ‘Stories of the 

Red Cavalry’; ‘Tales’. 

Sergei Yessenin (1895-1926), poet — ‘Transfiguration’; ‘Puga- 
ohef’ and 'Stenka Razin’, poetic dramas, 

Vsevolod Ivanof (1896- ) , short story writer and novelist 

— 'The Armored Train’; ‘Colored Winds’. 

Artem Vesely (1898- ), novelist —‘My Native Land’. 

Leonid Leonof (1899- ), novelist — ‘The Badgers’; ‘Sot’. 

Ilya Solvinsky (1899- ), poet — ’Pno Pao’, lyrical play; 

‘Knight John’, historical tragedy. 

Mikhail Sholokhov (born 1906), novelist — ‘And Quiet Flows 
the Don’. 


Russo- JAPANESE WAR (1904-1905). Before the 
World War of 1914-1918, this was considered one of 
the greatest military struggles of all times. It opened 
a new chapter in the history of the Far East, marking 
a new era in the national life of Japan and tremen- 
dously advancing her power. The British, who had 
feared Russia’s pressure on India, saw that power go 
down like a card house before Japan, with whom Eng- 
land was allied. 

Japan had been embittered at the close of her suc- 
cessful war against China, in 1895, by the demand of 
Russia, Germany, and France that she evacuate Port 
Arthur and the Liaotung Peninsula, ceded to her by 
defeated China. She yielded, but was deeply angered 
when three years later Russia seized this territory for 
herself. Japanese discontent was increased a few 
years later when Russia made the Boxer troubles 
in China an excuse for occupying Chinese Manchuria, 
under pretext of guarding her railroad and other in- 
terests there. Japan pressed Russia to keep her prom- 
ises to withdraw from Manchuria, but Russia quib- 
bled and, evaded. A Russian concession for timber cut- 
ting m the Yalu Valley was protested against as the 
beginning of an attempt to bring Korea under Russian 
control. But Russia blindly blundered on toward the 
inevitable war, for which she was far from being 
prepared.: . 

Japan struck deceptively in February 1904. With- 
out a declaration of war, the Russian Far Eastern fleet 
at Port Arthur was torpedoed. The conflict was on,' 
with Japan efficient and ready, and Russia weak be- 
cause of the ignorance and corruption of many of her 


leaders. Port Arthur was besieged by the Japanese 
army under General Nogi and the fleet under Admiral 
Togo. Japanese armies swarmed into the peninsula 
and drove the Russians back in a series of disgraceful 
defeats. The chief disaster was at Mukden, in Febru-- 
ary 1905, when Oyama defeated Kuropatkin, Russia’s 
greatest general. The Russian fleet from Europe was 
crushed in May as soon as it arrived, in the great 
battle of the Sea of Japan. The single-track line of the 
Trans-Siberian Railroad proved inadequate to bring 
up supplies and reinforcements. Russia was soon in 
utter collapse. 

Finally President Theodore Roosevelt brought 
about a peace conference in Portsmouth, N.H. The 
resulting Treaty of Portsmouth (Sept. 5, 1905) gave 
Russia’s rights in Port Arthur and the Liaotung Penin- 
sula to Japan, and gave her also the southern half of 
the island of Sakhalin, which the Japanese call Kara- 
futo. Russia agreed to evacuate Chinese Manchuria, 
and recognized Japan’s paramount interest in Korea. 

This Russian defeat contributed materially to the 
downfall of the czars 13 years later. 

Rust. Rust is the red iron ash (iron oxide) which is 
formed when iron “burns” by uniting with the oxygen 
of water. Soil has varying amounts of this iron oxide. 
Red soil is “rusty” soil. Rust is slightly soluble in 
water, and in this, form it is taken up and used by 
plants. Men and animals get the iron they need by 
eating the plants. It is iron that gives the color to the 
red corpuscles of our blood. John Ruskin said of 
iron: “It breathes the air, burns itself up in oxygen, 
and BO gives its own life that we may live.” 





I- * • ‘ 


Here is the work of rusts and smuts upon wheat (1), barley (2), oats (3)t and corn (A), To the left of the shriveled stalks of the first 
three is a fine healthy head of the same grain with plump well-developed kernels. The smutted ear of corn with its distorted kernels 

Is almost as distressing a sight as a case of human disease. 


but the harvested grain if smutted or rusted receives dark-colored winter spores. These germinate the 
a lower grade in marketing or is rejected entirely, next spring, forming a filament that produces more 
Wheat, oats, and barley are the crops chiefly affected, spores for the wind to waft to the barberry leaves, 
but rye, corn, beans, clover, a great many grasses, and ready to begin the deadly cycle all over again, 
some of the stone fruits also suffer seriously. In There are many kinds of rusts. One species alone, 
addition huge losses to the lumber industry are caused black stem rust, has more than 60 different forms 
by a white-pine blister rust. Rusts and smuts are which attack wheat, oats, barley, rye, and about 100 
found practically the world over. So great is the grasses, both wild and cultivated. Some species of rust 
economic injury done that national and state govern- have only one host, others have several, In the case of 
ments are investing vast sums in research into the the white-pine blister rust, the secondary host may^ be 
causes, prevention, and cure, and in educating either the currant or gooseberry bush, the eradication 
farmers to cooperate in warring against them. of which is urged to save our white pine forests, 


Neither wrought iron nor steel nor cast iron, as 
usually made, can be exposed to moist air without 
rusting. When a drop of rain falls on a clean bright 
surface of iron, for a short time the drop stays clear, 
showing the bright surface of the iron through it. 
But soon it takes on a greenish appearance, showing 
the compound formed by the oxygen in the water with 
the iron. Presently this compound turns reddish 
brown. This is rust. The rust does not stick to the 
iron, but is hung in the water, and becomes a coating 
only when the water has evaporated. Iron remains 
quite free from rust in an atmosphere containing 
water vapor, so long as the water vapor does not 
condense as liquid water on the surface of the iron. 
But when rust once forms, the iron will go on rusting 
in an atmosphere in which a piece of clean iron will 
not rust, because a rough surface aids condensing, and 
impurities hasten rusting. Thus it is much easier to 
prevent the first formation of rust than to atop the 
process. To prevent rust, oil paint is used, also a 
zinc coating (galvanizing) and japanning. Kerosene 
is useful in removing rust from metal. 

Rusts and smuts. Minute parasite plants be- 
longing to the group of fungi called Basidiomycetes 
prey upon our most valuable cereals and cause crop 
losses that total hundreds of millions of dollars every 
year. Not only do these diseases reduce the yield. 


Like mushrooms and other members of the big 
fungi family, “rusts” and “smuts” reproduce them- 
selves by means of spores, tiny dusthke bodies, in- 
visible except under a microscope (see Fungi). Black 
stem rust of wheat makes an interesting type study. 
It feeds at different stages on two different plants, 
which botanists term its “hosts.” One host is the 
wheat plant, the other is the barberry shrub. 

On the underside of the barberry leaf we find 
masses of orange-colored spores in little depressions 
called “cluster-cups.” These spores, lighter even 
than dust particles, are easily carried by the wind for 
many miles. Falling upon the young wheat stalks, 
they lodge among the living cells and germinate, 
forming a threadlike mass called the “mycelium,” 
corresponding to the spawn in mushroom culture. 
By appropriating the wheat’s food, this filament 
flourishes while the u.seful plant is stunted. 

When “Red” and “Black” Rusts Appear 

Before harvest time the crop of summer spores 
appears as rusty-looking lines or dots, usually upon 
the leaves but sometimes upon the stalk also. This 
is the “red rust” of wheat. Scattered by the wind 
upon nearby plants, these spores quickly germinate, 
spreading the disease with fearful rapidity during 
the growing season. Later in the summer “black 
rust” emerges upon the wheat stems as masses of 









Life Habits of Smut 


In the upper left-hand corner the winter spores of wheat rust are shown breaking from the wheat stalk in spring. To the right Is a 
section of barlierty leaf with “ cluster cups” full of spores on the under side. In the lower left corner is a section of grass leaf 




Peatfoying the Pests 


On the stonv borders of the land of Moab, widowed Waorai pauses, and 

“Whither th^u eoest I will ao: where thou lodgest, I will lodge.” It was so that she met Boaz and ? 

of David. *^his picture by Philip Calderon hangs in the Walker Art Gallery of Liverpool, England. 
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fEUT^H 

It was the custom in those days for the poor to go 
into the fields and pick up, or glean, the grain which 
the reapers had left behind. Ruth went out to glean, 
that she and Naomi might have food; and it so hap- 
pened that she came to the field of a wealthy kins- 
man of her husband’s, named Boaz. He noticed 
Ruth as she gleaned among the reapers, and he 
asked after her. And when they told him who she 
was, and how she had left her native land to come to 
a strange place, he was deeply moved by her loyalty 
to Naomi. He spoke kindly to Ruth, telling her to 
come again to his field. He commanded his young 
men to treat her with respect and told them to let 
some of the grain fall on purpose for her. 

Ruth returned home very happy that evening and 
described the great kindness of Boaz. "The man is 
one of, our near kinsmen,” said Naomi. So day after 
day Ruth gleaned in the field of Boaz; and at the end 
of the harvest he “took Ruth and she was his wife.” 
They were very happy together, and still more happy 
when a son was born to them. They called him 
Obed, and in after years Obed became the father of 
Jesse, the father of David, one of the great kings of 
Israel. The story may be read in the Book of Ruth 
in the Old Testament. 

Rye. In the northern countries of Europe where 
wheat does not grow well, rye is the principal bread- 
stuff, making the common “black bread” and “pum- 
pernickel.” ; Usually rye flour contains the whole 
substance of the grain, and therefore is richer in 
protein than white wheat flour. 


Rye {Secale cereale) is a cereal grain closely 
related to wheat. There are fewer varieties than of 
any other important grain, and all may be classified as 
winter or spring types. Rye does not seem to have 
been cultivated by any of the peoples of antiquity. Its 
early home was in Europe, probably in the region 
lying north of the Black Sea. ' Rye is hardier than 
wheat, growing on poorer, lighter soils, in mountain- 
ous regions, and in cold northern countries, although 
it does not grow in the extreme north so well as barley. 
It is sometimes called “the grain of poverty” because 
of its adaptability to poor soils, but when grown on 
land good enough for wheat it will grow thick, stout, 
and seven feet tall. The world’s production of rye is 
less than half that of wheat. Russia, Germany, and 
the Scandinavian countries are the chief producers. 
In the United States it is of minor importance com- 
pared with wheat or oats; only about one bushel of rye 
is grown to 10 bushels of wheat. 

The rye plant is too strong and wiry to make good 
forage for cattle, though it is grown in the south of 
England for this purpose. Another objection to it as 
a forage crop is that it is subject to the attack of a 
highly poisonous fungus. The fungus {Claviceps 
purpurea) grows in place of the grains, and forms 
horny masses called “ergot.” Ground rye and 
rye bran are used as stock feed. Rye straw is longer 
and more uniform in size than that of other grains, 
and is used in the manufacture of paper, paste- 
board, and hats. It is also used for thatching roofs 
in parts of Europe, and for stuffing horse collars. 
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EDITOR’S NOTE 


E very user of Compton’s Pictured Encyclopedia should form the habit of 
first turning to the Fact-Index section at the end of each volume when 
' in search of specific information. This index is a miniature work of 
reference in itself and will often give you directly the facts, dates, or defini- 
tions you seek. Even when you want full treatment of a subject, you will 
usually save time by finding in the index the exact page numbers for the 
desired material. 

All page numbers are preceded by a letter of the alphabet, as A-23. The 
letter indicates the volume. If two or three page numbers are given for the 
topic you are seeking, the first indicates the more general and important 
treatment; the second and third point to additional information on other 
pages. Where necessary, subheadings follow the entry and tell you by guide 
words or phrases where the various aspects of the subject are treated. 

The arrangement of subheadings is alphabetical, except in major historical 
and biographical entries. In these the chronological order is followed. 

The pictures illustrating a specific subject as a rule appear on tne same 
pages as the text to which you arc referred. But often illustrations placed 
elsewhere will prove of additional interest and value. These are indicated 
by the word picture followed by a page number. 

A picture reference is frequently intended to call attention to details in the 
text under the illustration as well as to the illustration itself. This picture- 
text, therefore, should always be carefully read. 

The pronunciations given are those preferred by the best and most recent 
authorities; alternative pronunciations are indicated only where usage is 
equally divided. For foreign names the native pronunciation is given except 
where the English pronunciation has become thoroughly established, as in 
“Paris,” “Barcelona,” “Seine.” 

In recent years hundreds of foreign geographical names have been 
changed, either officially or by custom. Both old and new names are given 
at the appropriate places in the alphabet. 

Populations are given in round numbers, except for places in the United 
States and Canada, where the figures are those of the latest official census. 
Distances between points are map or air distances, not distances by railroad, 
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As NEARLY as anyone can tell, our letter Q,started in Egyptian writing as some form 
of a looped rope, perhaps as a picture (i) which meant ‘lasso’. Soon after 2000 b,c., 
a Semitic people called the Seirites adopted this sign as an alphabetic sign for a 
deep, throaty ‘k’, because their word kau> (pronounced somewhat like qaow) began 
with this sound. 

They made the sign with several small loops (2). Later the Canaanite- 
Phoenician alphabet developed simplified forms (3). In all Semitic languages, the 
name of this sign resembled the Hebrew term AopA. 

When the Greeks learned how to write from the Phoenicians, they renamed 
the sign koppa and used it for several centuries (4). But to the Greeks the sound 
indicated by the sign koppa was exactly like the sound indicated by the Greek K, or 
kappa; so gradually the Greeks dropped koppa as useless. Before this happened, 
however, the Romans had learned to write from the Greelcs, and they had acquired 
the early Greek habit of using koppa for a ‘k’ sound before u. They called the letter 
koo and eventually they gave it a round form with a curved tail (5). In this form 
the letter came from Latin into English; and English follows Latin in using ‘q’ 
for a ‘k’ sound before u. 

Our small ‘q’ developed from the old Greek koppa between the 6th and the gth 
centuries after Christ, with a shift of the circle from the top to the left (6). 


Note. — For the story of how alphabetic writing began and developed, see the 
articles Alphabet; Writing. 



qalrwun Tunisia. See in Index 
Kairouan 

Qandaliar, Afghanistan. Sea in Index 
Kandahar 

Qanta'ra, El, or Kantara, town in 
Egypt, where Cairo-Palestine rail- 
road crosses Suez canal, map A-242 
"Q-shlpg," in anti-submarine warfare 
S-314 

‘‘Qiiablc, Quack," game P-2B7 
Quaokgrass, a perennial grass (Agro- 
pyron. repens), which in cultivated 
lands is a troublesome weed; some- 
times used for sheep grazing; also 
called couch grass, quick grass, or 
quitch grass. 

Qnad'rant, In geometry G-47 
Qiiudrlv'iiim, in medieval education 
El-172 

Qnad'i'uplex telegraphy T-34 
Qtmee'tors, othcials of ancient Rome, 
who controlled the finances of mili- 
tary and other organizations 
plebeians admitted to office R-131-2 
Quag'ga, a zebra-like animal Z-2ia 
Qunluuig, or quahog (kwO'hSg), a 
clam C-259 

shells used for wampum S-108 
Qual d’Orsay (M dOr-sS'), the French 
foreign office, so named from the 
quay on the s. bank of the Seine 
in Paris where its buildings stand 
Clock Room, picture W-175 
Quail, a fowl-like game bird Q-1, 
pictures Q-1, color plate B-134 
max-sh-hawk and B-145 
"Quaker Poet" W-fia 
Quakers. See in Index Friends 
Quaking aspen, or trembling poplar 
P-304, pictures P-303 
Quaking bog M-272 
Qualltativo analysis, in chemistry 
C-174 

Quality magazines 111-28 
Quuntlcu, Va., town on Potomac River, 
about 30 ml. s. of Washington, 
D. C. ; pop. 1139; training center of 
U. S. Marine Corps. 

Quantitative analysis. In chemistry 
C-174 

Quantum theory of energy B-267, 


R-16, S-243-4 

Quanta (kvants), Johann Joachim 
<1097-1773), German fiutist; 
teacher of Frederick the Great ■ 
(then crown prince) ; became court I 
composer when Frederick ascended 
throne; composed for the flute and 
Improved its mechanism. 

Quapaw (kwd'pd) Indians. See in 
Index Arkansas Indians 
Qu’Appello (kd-pSV) River (French, 
“Who calls?"), tributary of the 
Assfnfboine in s. Saskatchewan, 
map C-BOI) 

Quarantine H-267 
agricultural imports I-llOd 
animals Z-220-1 

"Quarantine aggressor nations,” phrase 
summarizing speech delivered in 
Chicago on Oct. 6, 1937, by Presi- 
dent Franklin D. Roosevelt; it 
marked the beginning of active 
American opposition to German- 
Itallan-Japanese conquest policy. 
Quarry, in hunting, the bird or animal 
hunted; the prey 
In falconry F-7 

Quarrying Q-1-3. See also in Index 
Granite; Limestone; Marble; Slate 
Quart, In dry and liquid measure, 
table W-a7 

Quarter-deck, on sailing vessels after- 
portion of the upper deck reserved 
for ofllcers and sometimes for cabin 
passengers (originally the deck 
above the aftercastle, or cabin, % 
length of deck) ; on modern war 
ships, any deck reserved for officers 
and for ceremonies. 

Quartering, In heraldry H-2B1 
Quartering, in sailing, diagram B-lOB 
Quartering Act (1706) R-82 
Quartermaster, U. S. Navy, petty 
officer who attends to tlie helm, 
binnacle, signals, etc. 
insignia, picture TJ-179 
Quartermaster corps, of tJ.S. Army 
A-307a 

insignia, picture U-178 
Quarter-nelson, in wrestling W-182 
Quarter-sawed lumber, lumber made 
> by first sawing a log lengthwise 


into quarters by outs passing 
through center or heart of log; 
boards are then out alternately from 
the two flat face.s of each quarter 
flooring B-287 

Quarter-section, of land L-00 
‘Quartet in 0 Major’, by Haydn M-313 
'Austrian Hymn’ M-812 
Quar'tile devla'tion, G-136P 
Quarto, a book size B-101 
Quartz, a hard silica rook or sand 
Q-S, C-176, S-143 
Cooper-Hewitt lamps B-2S4 
crystals used in radio R-26 
flint a variety P-lOO 
fused, a glass Q-3, G-104: Infra-red 
rays transmitted by R-14; manu- 
facture P-219; ultra-violet rays 
transmitted by R-18, G-104 
gem varieties G-28-9 
glass manufacture G-101, 104 
gold found In G-111 
granite contains G-131 
infra-red rays refracted R-14 
interferometer.^ R-15 
lenses R-IB, Q-3 
mineral forms M-182, Q-3 
pottery contains P-327, 328, 330 
relative hardness lVI-181 
ultra-violet rays transmitted by 
U-177, Q-3, G-104 
white cement C-128 
Qiiartz'ito, a metamorphio rook Q-S, 
R-121 

Quasimodo (fcd-sS-mo'dd), a dwarf, 
a chief figure in Victor Hugo’s 
novel, ’Notre Dame de Paris'. 
Quassia, a genus of the family Sim- 
arubaceae of chiefly tropical trees 
and shrubs. The bitter wood of 
Quassia amara is used for medic- 
inal purposes. It is native to 
tropical America. 

Quater'nary period, in geologic time 
G-40, 42, picture G-41 
Quat'raJn, In poetry P-270 
Quatre-Bras (.kdt'ru bra), village 19 
mi. s.e. of Brussels; indecisive bat- 
tle between British and Germans 
under Wellington and French under 
Ney, on June lO, 1816, 2 days be- 
fore battle of Waterloo. 
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QUAY, MATTHEW 


Quay, Matthew. Stanley (1833—1904), 
U.S. senator from Pennsylvania, 
1887-1904; for 36 years leader of 
Hepublloan party In his state and 
from 1889 a member of the national 
committee 

manages Harrison's campaign H-228 
Quebec (7cio4-6efc'), oldest and largest 
of provinces of Canada; 694,634 sq. 
mi,; pop. 2,874,255; cap, Quebec: 
Q-3-B, map C-SOo 

agriculture Q-3-4: maple products 
M-57 

cities, list Q-3, See also in Indem 
names of cities 
education Q-6 

Gasp6 peninsula, picture S-8 
history Q-6; Champlain founds 
0-139 ; Radisson, Groseilllers, and 
the fur trade F-223-4. See also in 
Indeic Canadian hi.story 
LaurOntian Plateau underlies Ij- 72 
legislature G-64 

Parliament buildings. City of Que- 
bec, picture Q-6 

products Q-3-4, list Q-3: asbe.stos 
A-323, picture Q-4: salmon S-13 
St. Lawrence River S-'i’-9 
Quebec, City of, capital of province 
of Quebec on St. Lawrence River; 
pop. 130,694; Q-8-7, map 0-600, 
pictures Q-6, 7, C-60 
American Revolution R-89 
Champlain, statue, picture G-64 
Quebec bridge B-240, 2401), picture 
B-241, table B-342 
Wolfe captures (1769) ■W-129 
Quebec Act, a measure passed by Brit- 
ish parliament 1774 extending prov- 
ince of Quebec to Ohio and Missis- 
sippi rivers, eatabllahlng French 
civil law In the province, and with- 
holding representative institutions: 
provoked great resentment among 
English colonists and helped bring 
on Revolutionary War. 

Quebracho (ka-bril’chO) (from early 
Spanish word for “ax-brealcer”), 
any one of several hardwood trees 
with hard, dense wood that con- 
tains tannin. Quebracho hlanoo, or 
white quebracho (Aspidoaperma 
quebracho bianco), of dogbane 
family, la a tall tree with a white 
wood used mainly for lumber. 
Qriebracho Colorado, or red que- 
bracho (Schinopaia lorentxii), is the 
chief source of the tanning extract; 
S-207 

Argentina, A-280 . 

Paraguay P-66 

Queen, title ' given to a woman sov- 
ereign of a state; queen regnant, 
queen in her oWn right; queen con- 
sort, wife of a king ; queen dowager, 

; . widow of a . king; queen mother, 
mother of a king. 

Queen Anne, Ago of, in English litera- 
ture E-28B 

Queen Anne’s ince, wild carrot C-87 
Queen Anne's War (1701-13), war 
between England and Prance over 
their colonies in North America, a 
part of the European War of the 
Spaiii.sh Succession; A-211, A-162, 
chart H-SOa : 
peace of Utrecht 11-266 : ■ 

Qiifi-n liei- B-74-76, pictures B-73, 74, 
color plate W-32a—b 
Queen t Inirlnttc Islands, liart of Brit- 
l.-l' ''o’luphia, Canada, 100 ml. off 
coast and 13B mi. above Vancouver 
Island; 6100 sq. mi. ; coal and other 
minerals; pop. about 2000, mostly 
Indian.s; mop C-BOB 
Queen < b irlottu Islands, Melanesia. 

See in Indesc Santa Cruz Islands 
Queen ( ii.> nf the Adriatic V-277 
Ipieeii Cllj' of the Lakes B-261 
Qiiismi (Ky of tile Plains, picture 
C-311 


Queen City of the Gnif N-lOO 
Queen Qlty of tlie West C-326 
Queen conch, a shell S-108 
‘Queen ElUabeth’, an ocean liner 
S-12S 

'Queen Mary’, an ocean liner S-12S, 
pictures S-127, Nr48, T-15S 
Queen ’ Mary Land, Antarctica, maps 
A-lflO, A-21B 

Queen jinud Range, Antarctica P-288, 
map A-215, picture P-286 
Queen of Sheba S-192 
Queen of the Antilles C-410 
Queens, Borough of, part of New York 
City N-134, map N-130 
Quoensberry, John Sholto Boiiglns, 8tb 
Marquis of (1844-1900), English 
statesman and sportsman ; repre- 
sented Scotland in Parliament, 
1872-1880; noted as a patron of box- 
ing; took part in formulating 
"Queensberry Rules” for boxing: 
B-208 

Queensberry rules, for boxing B-208 
Queonsborough Bridge, New York 
City, table E-342 

Queens College, at Charlotte, N.C.; 
founded 1857 by Presbyterian 
church: for women; arts and sci- 
ences. 

Queen’s College, Oxford 0-260 
Queen’s County. See in Judea Laoighis 
Queensland, a state In n.e. Australia; 
670,500 sq. mi.; pop. 960,000; cap. 
Brisbane; Q-7-8, mop A-372a, pio- 
turea A-374o, M-31 
Queensland nut. See in Index Maoa- 
damia 

Queenston Heights, Battle of, a battle 
in War of 1812 at Queenston, On- 
tario, six ml. n. of Niagara Palls, 
when British, under General Brock, 
won victory over Americans, 
Queenstown, now Cobh, seaport in 
s, Ireland; pop. 8000; C-290, map 
B-270a 

Queen’s University, Belfast, Northern 
Ireland, formed 1908 from Queen’s 
College, which was founded 1849; 
arts and sciences and the profes- 
sional schools; college of technology 
allied with it. 

Queen’s University, one of leading Ca- 
nadian universities, at Kingston, 
Ontario; founded 1841 by Presby- 
terians but since 1912 non-sectari- 
an; arts and science, theology, ap- 
plied science, medicine. 

Qiieensware, a Wedgrwood pottery 
P-332 

Queen wasp W-32-S, pictures W-33, 
SB 

Queiimane, Mozambique, See in Index 
Quilimane 

'Quoin qiiuerltis’, ceremonial chant of 
early Roman Catholic church which 
was dramatized in medieval times 
and developed Into “liturgical 
dr,ama” of the church; depicts In- 
oldent of the Three Marys ahcl the 
Angel at tomb of Jesus. 

‘Quen’tin Diirwnrd’, novel by Scott 
S-Bl 

Qnuquecilun River, In Massachusetts 
P-7 

Querela (hioer' olid) , Jacopo della 
(1371-1488), Italian sculptor S-B8 
Quercus (.hwSr’lcus) , the oak genus of 
trees. 

Queres Indians. See in Index Keres 
Quordtaro (fcd-rd'tfl-rd) Mexico, state 
in center; 4432 sq. mi; pop. 23B,- 
000; cap. QuerStaro. 

Queretaro, Mexico, capital of state of 
Querfitaro, llO mi, n.w. of Mexico 
City; pop. Sa.oOO; cotton mills. 
Quern, a handrmill Prll7 
Quervain (fcdn-Villi'), Alfred d« (1879- 
1927), professor of meteorology at 


quicklime 


Zurich University, Switzerland; 
crossed Greenland in 1912-13 
route of Greenland trip, map G-17e 
Qnesnay (ke-ne'), Prancols (1694- 
1774), French economist and 
founder of the school of physio- 
crats ; became court physician in 
1762. See also in Index Physiocrats 
Question-answer, form of study S-31o 
Question mark P-368 
’Quest of the Holy Grail’, painting by 
Abbey, pictures A-31B, 316 
Quetelet (ket-l6), Lambert Adolphe 
Jacques (1796-1874), Belgian as- 
tronomer, mathematician, and stat- 
istician; director Royal Observa- 
tory; puhllahed works on statistical 
re.searoh, astronomy, meteorology 
applies mathematics to biology 
B-118 

Quot'ta, India, fortified frontier town, 
cap. of British Baluohi.stan, at end 
of Bolan Pass; terminus of rail- 
road ; British army post ; devastated 
by earthquake in 1986; pop. 49,000 
(including cantonment) ; map 1-30 
Quetzal Iket-sdV), bright green- 
crested bird Q-8 
on flag P-9S, color plate P-88 
Queznltenango named for G-181b : 
Quetzal, the monetary unit of Guate- 
mala, nominally worth about |1.00 ; 
coined in denominations of 6, 10, 
and 20 quetzales. 

Qiietzalooatl ihet-sdl-kwdt'l), a hero- 
god of the Aztecs, Toltecs, and 
Mayans : M-1421i, d, picture M-142o 
Queues iktls), or pigtails 
China C-216, picture C-217 
18th century dress D-107, 109 
Qnevedo y Villegas, Franctseo GBmez 
de (fcd-ud'dd e ve-ye’gds) (1580- 
1646), Spanish writer, active in 
politics and diplomacy until Im- 
prisoned by Philip IV ; wrote 
poetry, satire and picaresque novel 
CHistoria de la vlda del Busodn’). 
Quezalteiiango (kd-sdl-te-ndn'gd), 2d 
largest city In Quatemalg,; indus- 
trial center for highlands; shoes, 
brooms, wool, flour; , pop. 3O,O0O: 
G-181a-b, 181d 

QuezBn (kd-adn'), Manuel (born 
1878), Philippine poUtlolan, leader 
In movement for Independence; 
president Philippine senate almost 
continuously 1916-35 
president commonwealth P-1'70: 

inauguration, picture P-16B 
Quiberon Ikc-be-rort'), Prance, his- 
toric town on Bay of Quiberon on 
peninsula 22 mi. s.e. of Lorlent; 
defeat of French Royalists by Re- 
publicans (1796). 

Quiberon Bay, small arm of Bay of 
Biscay , e. of Quiberon ; here British 
navy under Admiral Hawke de- 
feated French under Conflans on 
Nov. 20, 1769 (Seven Years’ War). 
Quichfi (fcS-oftS'), departihent in s.W. 
Guatemala, cap. Qulohg; also name 
of an ancient Indian nation of 
Mayan stock; history traced to 8th 
century; descendants still found in 
highlands of Guatemala, 

Qnlohnas ( Ve'ohQ-da ) , a tamily ot 
South American native tribes in 
Peru, Ecuador, and Bolivia; formed 
greater part of ancient Inca Em- 
pire. , See in Index Inoas 
Quick, Herbert (1861-192B), Ameri- 
can ! novelist, born Grundy County, 
la. ; taught school ; practised law; 
edited La Follette’a Weekly, Farm 
and Fireside, wrote on opening of 
Middle West eVandemark's E’olly’ ; 
‘The , Hawkeye’ ; ‘One ' Man’s Life', 
.autobiography). . , 

Quick grass. See in Index Quaokgraes 
Quiekiimo, unslaked lime, or caleium 


Key — cape, dt, far, fdst, whqst, fffll; me, ydt, farn, .thdrei-Ace,. hit; rSw. won, fdr, hdt, dp; oitre, bfit, I’jfde, fkU, hflrn; 
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quickly, mistress 

oxide C-19, L-138 
use in cement C-128 
QiilcWy, Mistress, character In three 
of Shakespeare's plays — in both 
parts of ‘King- Henry IV’ and in 
'King Henry V, hostess of a tav- 
ern; in "The Merry Wives of Wind- 
sor', servant to Dr. Cains, a French 
physician. 

Quicksands S-22 

Quicksilver, or mercury M-119-20. See 
also in Index Mercury 
Qiiiieuto (icwt-id-j/ift') , an Indian 
tribe of the Chlmakuan stock living 
near Cape Flattery, coast of Wash- 
ington. 

Qullimane (Tcil-S-mU'nu) , Mozam- 

bique, or Quclimnno, agricultural 
and industrial center; pop. 4000; 
exports cotton, sisal, copra: maps 
A-420, E-1S9 
Quill, of feather F-20 
Qiilil, of porcupine F-SOid, picture 
N-290 

Quillaia (M-ld'yd) bark. See in Index 
Soapbark 

Quillay Oei-W), a tree. See in Index 
Soapbark 

Quliler-Coucli (kwil-er-kitch'), Sir 
Arthur I'homas (born 1803), Eng- 
lish writer, known under pseudo- 
nym “Q"; professor of English lit- 
erature at Cambridge: edited 'Ox- 
ford Book of English Verse’; com- 
pleted R. D. Stevenson's unfinished 
novel 'St. Ives'; 'Poems and Bal- 
lads', 'The Golden Pomp’, 'Dead 
Man's Rock’, and many other vol- 
umes of verse, criticism, and ro- 
mance. 

QuIU pen P-103-104, B-176 
Quilt, patchwork A-173, pioture A-leS 
Quilting: bee, pioture A-16fl 
Quince, a fruit tree of the apple 
family Q-8 

Quincentenary (Latin guinque, flve -t- 
oentenary, hundred), relating to a 
period of 500 years, as an anni- 
versary. 

Quincy, . Joslah (1772—1864), Amerl- 
j daft ,:Statesraan and author, born 
I Boston, Mass. ;: member national 
House of Representatives, and of 
i'’:'''SIassaoftUsetts State legislature ; 
mayor of Boston; president of Har- 
vard 1S29-4S . 

advocates secession L-209 
Quincy, 111., manufacturing, railroad, 
and trade center 93 ml. w. of 
Springfield, on Mississippi River; 
pop. 40,469; shoes, flour, farm im- 
plements, stoves, pumps; map 1-13 


Fact-Index 


Quincy, Mass., residential suburb of 
Boston across Neponset River ; pop. 
76,810; granite-quarrying, ship- 
building; many historic associa- 
tions; birthplace of John Adams, 
John Quincy Adams, and John Han- 
cock; map M-82 
first railway R-S7 
Quincy house, picture A -103 . 

Qulnebaug Klver, Conn., stream 100 
mi. long uniting with Shetucket to 
form Thames, map G-336 

Qiiinct (Ise-ne'), Edgar (1803-76), 
French author, professor of litera- 
ture at the College de Prance ; ban- 
ished from Prance for agitation 
against Napoleon III, after whose 
fall he returned to Paris; wrote 
historical and philosophical works 
as well as poetry ( ‘Ahasuerus’, a 
prose poem). 

Quinine (kwi'nin), a drug from cin- 
chona bark Q-8 

cinchona tree Q-8, picture E-142e 
fluorescence L-131 
minimum which taste can detect 
T-107 

Quln'nat Salmon S-IS 

Qulnnlpiac, Indian name for New 
Haven, Conn. N-88 

Qiilnoa (ke'no-d), an annual plant 
(Chenopodium guinea) of the goose- 
foot family, native to w. South 
America. Grows to 6 ft. ; seeds 
large, red or white, according to 
variety. It is closely related to the 
common pigweed: S-206c 

Quln'oltne, colorless oil distilled from 
coal-tar C-289 

Quln'tal, a metric unit of weight 
M-130 

Q'uintana Koo (ken-td'nS, rg), name of 
former territory in e. Yucatan 
peninsula s. e. Mexico, on Caribbean 
Sea; 19,438 sq. mi.; pop. 11,000; 
cap, Santa Cruz de Bravo. 

Qulnte (kwln'to). Bay of. Inlet of 
Lake Ontario on s.e. coast of On- 
tario, Canada 
Trent Canal C-69 

Quintero brothers. See in Index 
Alvarez Quintero 

Quintil'laiv (Marcus Pabius Qulntll- 
ianus) (36?-957 A.D.), famous Ro- 
man teacher of oratory; wrote 
■Institutio Oratorla’, a complete 
treatment of the art of rhetoric 
place in Latin literature L-69 

Qulntllls, former Roman name for 
July J-228 

Quintus Fabias Ma.ximus (died 203 
B.a. ). Roman general H-211 


‘QUO VADIS’ 

Quipu (ke'pg), ancient Inca device 
for keeping records 1-27 
Qulr'lnal Hill, Rome R-144 
Qufrinal palace, Rome R-14S 
Quiri'nus, name of Romulus after he 
became a divinity; R-146 
Quirltes (?eioi-re'ies) , name applied to 
citizens of ancient Rome in their 
civil or domestic capacity, Romani 
being reserved for military or for- 
eign affairs. 

Qalros, Cosilrco Bernaldo de (born 
1879), Argentine painter; noted 
chiefly for paintings deiftcting the 
life of the gaucho. 

“Quisling,” term applied to a traitor- 
ous citizen who helps an enemy 
power to conquer and control his 
own country; derived from name of 
Major VIdkun Quisling who pro- 
claimed himself premier of a Nazi- 
controlled government in Norway a 
few hours after the German inva- 
sion, April 1940; formally recog- 
nized as premier by Hitler Feb. 
1942, despite unpopularity : W-178k 
Qiiitcli grass. See in Index Quackgrass 
Quito (Ice'td), capital of republic of 
Ecuador in n. about 15 mi. s. of 
Equator; pop. 119,000; university; 
the northern capital of Incas until 
taken by Spaniards in 1534: E-154, 
maps S-208i), d, pioture E-16B 
rainfall E-155 

Quit-rent, in American colonies small 
fee for right to use land A-162 
Qulvlra (.kS-'vS'ril) , Indian settlement 
of reputed wealth and splendor 
sought by Coronado C-S70 
Quixote, Bon (don kwiks'Ct^ Spanish 
dOn kS-hS'ti), character In book by 
Cervantes C-1S6, 136, S-236 
Quoits, a game, played by pitching 
Iron rings or quoits, or horseshoes, 
at pegs in the ground. 

QuoTum, the number of members , of 
an organized body whose presence 
is necessary for legal transaction of 
busines.s; In U.S. Congress a quo- 
rum is a majority of all memhers. 
Quota, proportional part or share 
immigration 1-23-4 
International trade I-lll 
marketing, agricultural A-56l)-67 
Quotation marks, use of P-368 
Quotient, in arithmetic D-7S 
decimal D-25, 26 

'Quo Vadls’ (lewd vd’dis) (Latin, 
"Whither goest thou?’’), historical 
novel of the time of Nero by 
Henryk Sienklewioz. 



'i)=Prench «,German fi; gem, j?o: thin, fften; n=Frenoh nasal (Jean.) ; »h=French j (z In azure) ; s-German guttural oh 
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Our letter R probably started in Egyptian writing as a finely done little pic- 
ture (i) which meant ‘head’. Soon after 2000 b.o., it acquired a new meaning 
when a Semitic people called the Seirites adopted it as an alphabetic sign for the 
sound of ‘r’. They did so because their name resh for ‘head’ began with this sound. 

The Seirites imitated the Egyptian sign crudely (2). The Canaanite-Phoenician 
alphabet simplified the sign and straightened the curves. The resulting triangle 
pointed left, because this was convenient for writing in Semitic fashion from right 
to left (3). All Semitic names for this sign resembled the tiebrew name resh. 

When the Greeks learned how to write from the Phoenicians, they took over the 
resh sign, but they turned it around for greater ease in writing from left to right. 
They also renamed it rho and sometimes gave it a graceful curve (4). Other forms 
had a slight tail (5). 

The Romans took this sign into Latin. But their sign for P came to look almost 
the same, so they gave the Greek rho a pronounced tail (6), In that form the letter 
came into English. 

The small handwritten ‘r’ got a start in Greek as a rounded form of the capital, 
In medieval times the curved stroke was made toward the right to connect with the 
next letter (7). This form came into English and was simplified into our present 
handwritten form (8). The printed small ‘r’ omits the right-hand down stroke of 
the handwritten one. 

Note. — For the story of how alphabetic writing began and developed, see the 
articles Alphabet; Writing. 


an airship, B-28, picture B-31 
Ba; Egyptian, deity. See in Index Be 
Baab (rdb), Hungary. See in Index 
GySr 

Baabe (rd'iii), Wilhelm (1831-1910)i 
German novelist ; eccentrlo charac- 
ters ('Crlstoph Pechlln’: ‘Hor- 
acker'). 

Babat (rd-bSt'), a fortified seaport 
In Morocco; seat of government In 
French zone and one of sultan's 
capitals; Hassan Tower, a splendid 
■minaret of an old mosque Is lo- 
. oated here; pop. 84,000; mape 
:A-127, A-42a 

Babanl trd'boul), New Guinea, until 
1941 capital of Mandated Territory 
, of New Guinea, on n.e. coast of 
New Britain Island; pop. about 
2000; map P-lOb 

Bnbbl (rdb't), : official title of Jewish 
■ministers; a Hebrew word meaning 
“my master,” originally applied to 
scholars and teachers of the law; 
used In New Testament as a title 
of respect in addressing Christ. 
Babbit .H~9, H-221— 3. gee also in 
Index Hare 

i Australian plague ,A-376 

■ coloration, protective :H-222 
1 cotton-tail H;-222 

distinguished from hare K-9, P-164, 
H-221 

domestic breeds H-223, P-154 
fur H-222 
.■marsh 1-1,223 
.iimest,. picture N-S7 

■ pets, care of P-164-5, picture P-ie6o 
speed due to leg structure H-221 

■ swamp H-223 ■ 

tracks H-221 
tr.ip I'lr T-128-9 

Biihliit fever. See fit lnde® Tularemia 
Riibi-l.iN (m-be-lci'), Prahsois (1493?- 
1663 ) , celebrated French satirist 
and humorist E-9 

liilliici ce on French language P-19a 
BiibleH. See in Index Hydrophobia 
Bnbirn'iila, or yellow-tall, excellent i 
salt-water food flsh, belonging to 


the snapper family found In south- 
ern waters. 

Kaccoon. (rd'kpn*). or coon R-9, pio~ 
turea 9a 

Baocoou Mountains, In n.e. Alabama; 
flat-topped ridge of s. Appalachi- 
ans; 1800 ft. 

Baco, Capo, extreme s.e. point of New- 
foundland; Its lighthouse Is an im- 
portant beacon for ships crossing 
between Europe and North Amer- 
ica: map C-60o 

Baoeme (rd-agm'), a type of flower 
cluster F-12i 

Bacemlo aold, an optically inactive 
variety of tartaric acid T-14 
crystals, picture C-409 

Boeer gnakos S-172 

Bacos of mankind K-9b— 11, Outline 
R-11-12. See alao Indo-European 
peoples, and other races by name 
bibliography R-12 
color, classification by R-10 
differences between, measuring (an- 
thropometry) A-221, I-7S 
ethnology, science of races A-221 
hair, classification by H-196 
heights, average A-221 
language, classification by P-171-2 
migration, Influence of M-167-8 
prehistoric races M-46-8 
skull measurements, classification 
by R-10 

sociological study S-184 
vital statistics P-804(J 

Ka’ohol, favorite wife of Jacob, moth- 
er of Joseph and Benjamin. 

Bachel, stage name of Elizabeth Ra- 
chel Fdllx (1821-68), French tragic 
actress ; unequaled in such rSles as 
Racine's ‘Ph6dre'. 

Baohznanlnoif (rdff-Tndn'In-d/), Sergoi 
V. (1873-1943), Russian pianist, 
also orchestral conductor and oom- 
. poser of distinction ; Important 
compositions Include symphonies, 
a symphonic poem ‘The Isle of 
Death', three operas ('Aleko', ‘The 
Miserly Knight’, and ‘.Francesca da 
Rinilni’) the famous ‘Prelude In G 


Sharp Minor’, ‘Rhapsody on a 
Theme of Paganini’, and numerous 
other works for piano ; first Ameri- 
can tour 1909 : came to U. S. to live 
in 1918, after Russian Revolution; 
became citizen Feb. 1943. 

Bacial psychology P-361, 

Boclno (rd^adn') , Joan Baptiste 
(1839-90), French dramatist R-12 
Baolne, Wis., Industrial city and port 
on Lake Michigan 60 mi. n. of Chi- 
cago; pop. 67,106: W-126, map 

■W-124 

Back, apparatus of torture -which dis- 
located Joints of victims; rec- 
tangular wooden frame with rollers 
at each end to which the arms and 
legs were fastened; used by Span- 
ish Inquisition and in England from 
15th to 17th century. 

Backet, tennis T-49, pictures T-61 
Backham, Ai-thur (1867—1039), Eng- 
lish illustrator and water-color 
painter; distinguished for his high- 
ly imaginative and fantastic illus- 
trations for fairy tales, legends, 
and folk tales (‘Peter Pan’; ‘Alice 
In Wonderland’; Hawthorne’s 
'Wonder Book’) 
estimate of Caldecott L-107 
Baolawlce (rdta-lU-vet'au) , battle of, 
fought at village of ■ Raolawiee n. 
of Cracow 1794; Russians defeated 
by Poles under Kosciusko; K-40 
Badar, detecting and range-finding 
system based on reflected radio 
waves R-24-B 

EndcUffe College, at Cambridge, 
Mass.; for women; organized 
1879 : non-sectarian; arts and sci- 
ences; graduate school; affiliated 
With Harvard. 

Bailetzkl (ra-ddts'kS), Josef Wen- 
zel, Count (1766-1868), Austrian 
field marshal, conspicuous at Wagr 
■ ram and Leipzig against Napoleon ; 
crushed Italian uprising 1848-49; 
V Idolized by his armies as Father 
Radetzki; F-186 


Key — <'iTpe, dt, far, fdst, whgt, fgll; me, yet, fern, thdre; »ce, bit; row, won, fdr, ndt, dp; oflre, bdt, rifde, fttll, bfirn; 
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radial engine 

BiicUal engine, ol airplane A-84-0, pic- 
tures A-85, V-314 
Endian, a unit of measure T-141 
Eadiant, apparent center of shower of 
meteors M-128, picture M-126 
Bndinnt heat H-261-2, K-13, 14 
Badiation R-lS-16, P-194 
alpha rays, of radium R-32-34, 
pictures R-33, 34 
beta rays, of radium R-82, 34 
cathode rays X-198-200, 202 
corpuscular R-16-16 
cosmic rays R-15, table R-14, pic- 
ture R-IS 

electric waves R-14, table R-14 
eleotroraagnetio speotrura R-13-16 
fluorescence L-131 
freauencies and wave-lengths R-14: 

colored light S-242 
gamma rays of radium R-15, R-32, 
diagram R-34, table R-14 
heat H-261-2, 264, B-14-15 : clouds 
retard D-68i smoke cheeks. In 
orchards P-214 
infra-red rays R-14-16 
ionizes gases E-239 
light L-126-31, R-13-16! spectrum 
S-241-4 

' mass spectrograph R-16 
negative (electron or beta) rays 
R-32, dtopmm R-34 
Planck’s constant R-16 
positive (corpuscular) rays R-16 
quantum theory R-16: Bohr con- 
nects quanta and light S-243-4 
radio waves R-17-18, 24-5, 26-7; 

lengths R-14, table R-14 
ultra-violet rays R-16, V-sila-SlO, 
G-104, table R-14 

X-rays X-198-262, R-15, table R-14 
Ba'diator, device for radiating heat 
automobile A-397, pictures A-397, 
395 

house heating H-264, 265 
Radiator, special type of radio an- 
tenna, picture 'R- 2 S 
Radical, In chemistry C-167a 
acid and alkali types A-9 
organic types C-176o 
Rad'lCie, embryo root 
bean, picture B-96 
Radio R-IT-Slb 
"A" battery R-21, 24 
"A. C.” (alternating current) radio 
Rt24, 28 

advertising R-SO, A-23, 24S 
all electric sets R-28 
altimeter B-49, 60 
amateur work R-26 , v 
amplitude moduiatipn B-28a, 20 
antenna R-23 
Arctic stations P-2a6 
audio-frequency R-20, 23: trans- 
former R-23, 24 
automatic devices M-62 
aviation aided by A-76, 78, R-24~6, 
picture A-77: remote control 
R-25 

"B" batteries R-21, 24, E-216, pic- 
ture E-214 

beacon: airplane A-70, 78, picture 
A-77; ship N-47 

beam transmission R-24-5, 27, M-62, 
A-76, picture A-77 
bibliography H-313i 
blind flying apparatus for airplanes 
A-76| 78, pictures A-77 
broadcasting R-28-31, diagram R-27: 
advertising supports A-23, R-3fl; 
author’s rights B-191; frequency 
rules R-26; social problems R-31- 
316; sound effects R-30, picture 
R-31; guide to air pilots A-7B 
call letters R-26 
“G” battery R-21, 24 
censorship R-31— 31a 
Christmas celebration C-229'd 
communication R-28, C-324a-6 
compass R-2S 

development R-27-8 : pioneer station. 
Gape Breton Island C-86 
electrical transcription R-30 



fading R-2S 

first transatlantic message M-61 
foreign countries R-30-1 
frequencies and wave-lengths R-17- 
18, table R-14: Station assign- 
ments R-26 

frequency modulation R-28o 
government control R-31-Sla, H-335: 
licenses R-26, si 

Invention R-13, R-26-8, M-61-3: 

Faraday’s theories led way F-12 
Kennelly-Heaviside layer R-24, 28a, 
B-22, chart A-63 
Marconi’s work M-61-2 
microphone R-ao, 26, pictures R-29, 
316 

naval stations U-226 
navigation, aids tor N-47, M-62 
number of sets in U. S. R-28 
pentode tube R-23-4, diagram R-22 
plezo-electrio crystal R-26 
polar explorations P-2S6 
propaganda R-31, 31a-b 
push-pull amplification, diagram R-26 
radar R-24-6 
radio-frequency R-21 . 
receiver ciroults, diagrams R-19, 21, 
23, 26 

regenerative circuit R-22, diagram 
R-21: invention P-368a 
screen-grid tube R-23, diagram R-22 
ship steered by R-as 
short wave R-24-6, 36: Marconi’s 
work M-e2; television T-42 
signals S-143 
social influence G-324o-6 
SOS recorder, picture A-38B 
static R-26, 28o 

superheterodyne R-22, diagram B.-2S 
symbols used R-24 
telegraph code T-36 
television T-41— 2 
time signals TJ-226 
transformer T-119 
transmission tube, picture X-201 
transoceanic radio telephone T-36 
tuning R-IS-19! eleotrical factors 
E-230! Pupln’s device P-868, 368a 
vacuum tube action R-2e~2, 23-4, 
B-241, pictures R-22, 26, H-240 
vocational opportunities R-28, 
V-327, pioture V-319 
wave-length allotment R-26 
waves R-17-18, R-14! simple har- 
monic motion P-192 
weather forecasts and reports W-69! 

for aviators A-91 
zones R-31 

Badloactlvlty R-32-6. See also in In- 
dex Radium 
artlfloial R-34 

substances possessing R-34-B 
Badin City, New York City A-272a 
Badlo Commission, Federal R-Sl 
Badiogram, a message sent by com- 
mercial radio facilities 
Marconi sends first R-27 
Badloia'ria, order of unicellular ani- 
mals with silica spines 
form flint, picture G-44 
Badlometer, a device for measuring 
radiation, picture R-16 
Eadioeondo (ra'di-O-sdnd), used In 
weather forecasting B-22 
Badio tube. See in Index Vacuum 
tube 

Bad'lsh C-1, pioture G-2 
scientific name C-3 
when and how to plant Q-13 
Bad'isson, Pierre Esprit, Slcur de 
(ia40?-1710?), French Canadian 
explorer and fur trader F-223-5, 
Q-lBOa, H-360 
Minnesota M-1B4 

Mississippi basin reached F-224 : 
quoted U-lSi 

Pepys’ ownership of papers L-1B6 
■Wisoonsin ■W-126 

Baditoh (rd'dloJt), or Radic', Stephan 
(1871-1928), Yugoslav statesman; 
leader of Croatian Peasant party; 
worked for Croatian autonomy; 


RAGNAROK 


several times imprisoned ; died 
from effects of a bullet wound In- 
flicted by a government deputy. 
Eadium R-32-6, C-176a, table 0-168 
cost R-34 

earth’s age Indicated by R-34, B-130 
emanation R-33 
gems improved by G-2a 
lead: blocks passage^ of rays L-7B; 
end-product of radioactivity R-33: 
penetration limit .R-32 
matter, structure explained by 
R-32-4 

mineral sources R-34-B 
ores R-34-B, M-183 
salts, preparation R-36 
watch dial preparation W-40~l 
Badius, the inner bone of the fore- 
arm on the side of the thumb S-168, 
pioture S-166 
Badina, in geometry G-47 
Radim Ird'dSn), or niton, gaseous 
emanation of radium, discovered in 
1900 by Dorn R-33, C-176. table 
C-168 

lightness, comparative G-IS 
End'nla, in mollusks, the tongue-like 
organ with which food is caught 
and out 
snails S-168 

Raeburn, Sir Henry (1756-1823), 
Scottish portrait painter ; influenced 
by Reynolds; produced virile, strik- 
ing likenesses 

portrait of Scott, pioture S-49 
Boeder (rd-der), Erich (born 18767), 
commander in chief of German navy 
19,35-43, later naval adviser to 
Hitler and head of a naval service to 
combat Allied invasion; largely re- 
sponsible for strength of German 
navy; wrote hooks on naval war- 
fare. 

Eaemakers (rd'mll-Mrs) , Louis (born 
1869), a Dutch cartoonist who won 
world-wide reputation by his pow- 
erful, often bitter, anti-German 
cartoons during 1st World War; 
refugee in U. S. after June 1940. 

B. A, F., abbreviation for Royal Air 
Force, the air arm of Great .Britain; 
established by royal warrant in 
1918; absorbed Royal Flying Corp.s 
and Royal Naval Air Service. 

Baff (rd/), Joseph Joachim (1822- 
82), German composer; friend of 
Liszt; composed for piano, violin 
(‘Cavatina’), and orchestra (‘Im 
"Walde’) ; operas; chamber music 
opinion of MacDoweil M-6 * 

Baf'fla, a palm fiber B-6B 
cellulose source, chart C-123 
Baffles, Sir Tliomas StamEord (1781- 
1826), English administrator, born 
at sea ; colonial governor and ofliolai 
in Java and Sumatra; founded 
Singapore, 1819; raflieaia named 
after him (‘History of Java’). 
Bafllesla trd-fle'shi-d), a leafless 
plant iliaffl^sla amoldii) of Ma- 
laya, parasitic on grape-vine roots; 
its fleshy flower, the only structure 
that appears above ground, Is 3 ft. 
across and exudes an odor of de- 
caying flesh that attracts oarrion- 
flies, the flower’s pollinizing agents 
in Sumatra S-32B 
Baft, in boating B-161 
South America, pioture B-162; 
Brazil, pioture B-226d 
Baft spider S-2B8 
Rag carpets R-174 

Rag doll, for testing corn, pictures 
0-366a 

Ragged retain, common name applied 
to several attractive plants ; usually 
used for the pink- or red-flowered 
perennial, tyohnis fioscuouli. 
Ragnarok {rdg-nd-rdV) . See in In- 
, de® Twilight of the Gods 


fcFrench itj German «; tiem, £io; thin, then; a=French nasal (JeaA) ; g7i=FrBnoh j (gin azure) ; B:=German guttural oft. 
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RAGTIME 


Fact-Index 


RAILROAD MILEAGE FOR VARIOUS COUNTRIES 


Algeria ....... 

... 3,000 

Argentina 

. . .25,000 

Australia 

. . .27,000 

Belgium. 

. . 3,200 

Bolivia . 

. . . 1,400 

Brassii . 

. . .20,000 

Bulgaria 

. . . 1,800 


. , .42,200 

Chile 

. . 5,600 

China 

. . . 6,300 

Colomhia ...... 

. . 2,000 


. . 3,000 

Denmark ...... 

. . 3,200 

Egypt 

. . . 3,300 

liistfionia ...... 

. . . 1,000 


. . . 3,500 

France 

. . .40,000 

Germany 

. . .36,200 

Great Britain .... 

. . .20,300 

Honduras . . . . . . 

... 1,000 

Hungary 

. . . 4,700 

Indio, British .... 

. . .41,000 

Indo-Ghina, French. . 

. . . 2,000 

Ireland 

. . . 3,000 

Italy 

. . .11,300 


Japan (proper) 


. .14,500 

Latvia . . . 


. . 2,100 

Manehukoo . 


. . 5,200 
. .14,500 

Mexico ... 


Netherlands . 


. . 2,300 

New Zealand 


. . 3,500 

Norway ... 


. . 2,400 

Persia ... 


. . 1,000 

Peru .... 


. . 3,000 

Philippine Islands .... 

. . 1,000 

Poland ... 


. .13,300 

Portugal . . 


. . 2,100 

Rumania . . 


. . 7,000 

Spain .... 


. .10,100 

Sweden . . . 


. .10,500 

Switzeriand . 


. . 3,600 

Thailand . . 


. . 2,000 

Turkey (Kuropc and Asia) . 

. . 4,000 

Union of South 

Africa. . . 

. .16,000 

U.S.S.U. (Kussia) .... 
United States (including 

. .50,700 

Alaska) . . , 


. 245,000 

Uruguay . . , 


. . 2.000 

Venezuela . . . 


. . 700 

Yugoslavia . . 


. . 6,900 


Bastlme, in music M-316 
Baernsa (.rd-gq'sd), Yugoslavia, mod- 
ern Dubrovnik, Adriatic port ot 
Dalmatia; a medieval center of 
commerce and culture; independent 
state from downfall of Hungary, 
1526 to 1815; A-382, map B-18 
Bngweed, or liogwced, a common weed 
of North America of the genua 
Ambrosia; grows 1 to 7 ft. high, 
with small green flowers; an an- 
nual; its pollen is one of the chief 
causes of hay fever: W-ei 
Ealvl, Johan Gottlieb (1720-76), Hes- 
sian soldier, born Hesse-Cassel ; 
hired by George III to fight for 
British: in American revolution; 
fought as colonel in battles of 
White Plains and Port Washing- 
ton : hilled In battle of Trenton. 
Ruh'way, N. J., residential city on 
Rahway River 16 mi. s.w. of New 
York City; pop. 17,488; chemical 
works, printing houses, oil and 
oerear factories; scene of battle of 
Spanktown in Revolutionary War. 
BnlkM, Robert (1786-1811), English 
philanthropist, founder of first 
Sunday school; S-329 
Rail; a bater bird R-35 
coot distinguished from C-366 
Rail, railroad. , See in Index Railroad, 
subhead rails 
Rail-bus ' R-42 
Raiiplnne, pieture T-12a 
Railroad R-36— 46, T-126-6. See also 
in Index names of countries, sub- 
head railroads, or transportation 
air rights C-IBO, piotures C-189, 190, 
C-268 

array engineers in U.S. help to build 
■'u-224 ■■■ 

bibliography H-3l3fc-l 
brakes; air-brake B-224-6; magnetic 
brake B-226 ’ , 

bus service compared with A-387, 
picture A-iOb 

cable railway ; mountain, picture 
C-16G; street S-S07 
cars and ooaohds B-39-40 
Chicago as a railroad center C-187, 

■■■188 ■■,.-■.■■■■■./ 

Civil War, importance in C-262, pio- 
i pure C-254 

coal transportation from mines 
: G-280, R-36 

competition T-12.6,:R-46, M-206 
construction R-38-40, pictures R-39, 
41 

cost: Of bulidlng and operating R-4e , 


development T-126-0, D-178, R-36-7, 
U-240 

Alabama’s part A-98o 
Baltimore and Ohio M-77, B-33 
first transcontinental, picture U-246 
Georgia and Tennessee activities 
C-167 

improvements in 80’s A-31S 
James J. Hill H-291 
land grants L-69, N-16B 
Ohio’s part 0-210 
Stephenson S-285 

streamlined train R-46, pictures 
A-81, R-43 

economic and political aspects 
R-37-8, W-32 

electrification R-41-2, picture R-36 
employees R-4B-6 
engineering feats 
Alps S-3B3, picture S-3B6 
climbing to Caracas V-27B 
Luoln cut-off, in Utah G-150a, pio- 
ture U-265 

Transandine railroad A-19B, C-207o, 
S-27, 8-2066 

ferry-boats S-128, R-41, pictures 
G-146&i R-44 

freight traffic : cars R-40; competi- 
tion A-388, R-46; handling cost, 
and speed R-44-5; minerals M-18B 
gauge of track K-39: variations in 
Australia A-371; in Spain S-2310 
government ownership A-378: Alas- 
ka A-104, Australia A-370-1, Thai- 
land T-73b,' city owns a railroad 
C-236 

government regulation P-364, R-4B 
approved by Supreme Court U-212 
Granger movement A-S13-14 
interstate Commerce Commission 
I-llO/i powers increased R-151 
rebate system forbidden R-122 
World War, 1st W-loa. 110 
World War, 2d N-12ft 

horse-drawn cars R-se, 37, i-74p 
importance in U.S. history R-37-8 
locomotives L-177-8. See also in In- 
dex Locomotive 

mail cars P-318, pictures P-319, 321 
mileage R-37: United States and the 
world, piotograph V-18Sa. See also 
table of railroad mileages on 
this page 

operation: automatic devices A-S85; 

control of train movements R-42-4 
passenger traflio R-45 
rail-bus on feeder lines R-42 
rails ; R-3 8-9: banked for curves 
C-134; manufacturing, piotures 
1-13 9--41; welding A-;7 
rates R-4B, 1-110/ 


rainfall 


refrigerator oars R-67~8 
repair shops R-41, picture R-42 
rolling stock R-3 9-40 
routes, choosing and surveying R-S8, 
picture R-39 

signal and safety devices R-42-4; 
couplings R-40: fusees P-eO; 
semaphore S-143 
sleeping oars R-S9 
speed L-17a, R-4B 

streamiining trains B-46, pictures 
B-43, A-81 

street railways T-128. See also in 
Index Street railways 
switching yards R-44-6 
terminals R-40: train control R-44 
ties: creosote treatment G-394; cy- 
press used for G-420; laid by 
machine, picture R-41 
tracks, building and upkeep R-38, 
39, pieture R-41 
transcontinental R-37-S 
Africa: Cape-to-Cairo project C-IB, 
R-99, map B-197 

Asia: Tran.s-Siberian B-37, 8-138; 

Turkestan-Siberlan R-194 
North America T-125-6, R-37-8, 
A-313 

South America S-2066, A-195, S-27 
truck, motor, use A-388 
trusts and rebating T-146 
tunnels T-162-4 

western expansion, U.S. T-12B-6, 
H-291 

Railway, elevated. See in Index Ele- 
vated railway 

Railway, street S-306-8. See also in 
Index Street railway 
Railway brotherhoods, labor organ- 
izations among American railway 
employees; the "Big Pour,” with 
dates of organization, are the 
Brotherhood of Locomotive Bngi- 
neers (1863) ; the Order of Railroad 
Conductors (1868); the Brother- 
hood of Locomotive Firemen and 
Bnginemen (1873); the Brother- 
hood of Railway Trainmen (1883) ;, 
maintain ooBperatIve stores,, mu- 
tual benefit funds, etc. 

Railway Labor Act of 1926, amended 
1934, first federal guarantee of 
right of employees (railway 
worlcers) to join trade unions; 
stipulated that agreements between 
unions and employers must be in 
writing: established National Me- 
diation Board which reduced labor 
disputes in the rallway industry. 
Railway Blaii Service. U.S. P-318, 322, 
piotures P-319, 321 
Raimon Lull. See in Index Lully, 
Raymond 
Rainbow R-4e 
Iris, goddess of 1-130 
Newton's explanation S-241 
Rainbow Bridge, national monument 
In Utah N-22(Z 
Rainbow trout T-145 
Bain-crow, American cuckoo C-413 
Raindrop 

shape explained P-193 
Rainey Sanctuary, for birds, In Louisi- 
ana B-146 
Rainfall R-46-8 
Africa, map A-42& 
agriculture in relation to R.46, 47, 
D-113a, map D-llSd 
animal life .affected by D-113<i, pio- 
tures B-14BO 

Asia A-3S0, map A-SS2a; Madras, 
India M-22 

Australia A-S68, N-103, map A-372& 
Borneo B-196 

climate in relation to C-2706-71, 
R-46-8 
clouds C-281 

distribution around the world 
R-46-8, OTop R-47 
Egypt E-19,4 

erosion C-341-2, picture C-343 
Europe, map E-318o 
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RAIN FOREST 

floods in relation to F-106a, o-d 
greatest on earth 1-33 
land forms affected by R- 110 , 
P-200-1 

measuring R-48 

monsoons: India 1-33; Manchuria 
M-SO; Philippine Islands P-105 
mountains al’feot R-47,C-270&: Andes 
A-196; Himalayas H-292 
North America, map N-160a.' United 
States tr-191 

plant life, effect on 0-2706-271, 
D-113a, pictures E-14Ba 
polar regions A-216 
raindrops, why formed ■W-45 
rain makers M-30: Indian 1-63, 64 
records: tree rings, shore lines, and 
lake levels D-113ci-6, picture 
D-1136 

run-off, cause of floods F-106a, c-d 
soil affected hy S-1916 
South America S-205/-P, maps 
S-205P, 208d; Amazon basin 

B-2261J, 3-208^ 
thunder showers S-298 
trade winds, effect on R-47 
use of W-42 

variations and cycles D-113a-o 
water cycle, part in W-42o 
water power W-Bl 
Weather Bureau forecasts W-59, 60 
wind a factor R-4e-7 
lialn forest, color plate E-14B 
Africa A-3G 
Malay Peninsula M-4I 
South America S-208j7 
Bain gauge 11-48, picture W-606 
Kainlcr (ru-)idr'). Mount, sometimes 
called Mt. Tacoma, glacier-capped 
mountain in Cascade Range, Wash., 
SO mi. s.e. of Tacoma; 14,408 ft.; 
W-29, map W-29, pictures W- 28 , 
I-2o, N-15 

extinct volcano V-332 
national park N-22o, picture N-15 
Baln-ln-the-Paco, Sioux Indian chief 
W-198 

Bain shadows C-270b 
Baluy I/ake, originally Beine des Lacs, 
a picturesque Irregular lake nearly 
50 ml. long forming part of the 
boundary between Canada and 
Minnesota: drains through Rainy 
River into Lake of the Woods; map 
M-192 

Balny Blver, stream forming part of 
boundary: between Minnesota and 
Ontario, connecting Rainy Lake and 
Lake of the Woods: mop M-192 
Baisa (rd-d'so), Bosa (born 1893), 
Russian-Amerioan dramatic so- 
prano, horn Blalystok, Ru.ssla, 
of Jewish parents; to 'escape 
persecution family went to Naples, 
where she studied; married Gia- 
como Rimini, baritone; sang in 
Italy, London, South America, and 
with Chicago Civic Opera Company 
(‘Aida’; ‘Tosca’). 

Raisin R-48 

California production C-29 
Balsin Blvcr Massacre. See in Index 
Frenohtown 

Balsuli (rd-i-sjf'Ze) (1875-1926), Mo- 
roccan bandit M-259 
Eajah (rd'Jd), Hindu title for a prince 
or chief; now often assumed by 
landholders and others of rank; 
prince or chief of high rank called 
maharajah or “great prince." 
Ba.{ah silk S-147 

Bajput (.rdj'pgt), a people of India 
1-34, picture I-S8 

Bajputiina (raj-PQ-td'nii), inland re- 
gion in n.w, India, including AJmer- 
Merwara Province (2711 sq. mi,; 
pop. 660,000) and Rajputana 
Agency (about 131,000 sq. mi.; pop. 
11,515,000), comprising 21 states, 
one estate, and one ohietship; 1-31 
Bale (rdl), Sebastlen (16547-1724), 


Fact-Index 

French Jesuit missionary to Abnaki 
Indians on Kennebec River (1098- 
1724), author of Abnaki dictionary; 
beloved by Indians, hated by Brit- 
ish who blamed him for Indian 
raids, offered reward for his cap- 
ture, burned his chapel, and finally 
shot him. 

Ealclffh (rfi’ll), Sir Walter (1562- 
1618), English soldier, sailor and 
historian; established first English 
colonies in North America: R-48-60, 
N-158-9, picture R-49 
founds Mermaid Tavern S-96 
Orinoco River described by 0-260 
potato legend G-66 
Queen Elizabeth R-48-9 
tobacco T-102 

Balelgh, Sir Walter (1861-1922), Eng- 
lish man of letters; professor of 
English literature at universities of 
Glasgow and Liverpool (‘The Eng- 
lish Novel' ; ‘Style’ ; ’’Shakespeare’ ; 
‘Milton’ : 'Six Essays on Johnson’ ) . 
Raleigh, N.C., cap. of state, a little 
n. of center; pop. 46,897; important 
cotton and tobacco market; textiles, 
cottonseed oil, automobile bodies, 
wood products; State College of 
Agriculture and Engineering, Mere- 
dith College; Shaw University and 
St, Augustine’.': College, for Negroes: 
N-168, map N-156 
eapitol, picture N-159 
Ram, hydraulic H-368, picture H-3B7 
Earn, a male sheep S-104 
Ram, a sign of the zodiac Z-218 
Rama (rd'md), In Hindu mythology, 
one of Incarnations of the god 
Vishnu, hero of great Hindu epic 
Raraayana. 

Ramadan (.rdm-a-ddn") , month of 
fasting among Mohammedans 
M-214 

‘Bamayana’ (rd-mii-yd'nd) , Hindu 
epic 1-41 

statues from, picture T-736 
Bamband (r&ii-bd'), Alfred Nicolas 
(1842-1905), French historian 
(’History of Russia’; ‘History of 
French Civilization’). 

Rambler rose, picture R-157 
Ramblers, a football team F-151o 
Eamboulllct (rilft-bioB-yS'), Catherine 
de Vivonne, MarquiBO do (1588— 
1666), founder of first great French 
literary salon (.sa.tlrlzed by Molldre 
In ‘Les prdoleuses ridicules'). 
Bambonillet, a breed of .sheep S-108 
Rameau (rd-mo’), Jean Philipno 
■ (1688-1764), French composer; 
contributed richly to theory of 
musical harmony; wrote a number 
of operas, the most famous of which 
Is ‘Castor and Pollux’. 

BamOe (rd-ma’), Louisa de la. See in 
Index De la Rarade, Ijoulsa 
Bam'eses II, king of Egypt (13th cen- 
tury B.c.) B-210, piotures E-207, 
210 

Bamio (rdm'i), or China grass. See 
in Index China grass 
Bamlllios (rd-me-ye'), village in cen- 
tral Belgium 28 ml, s.e. of Brus- i 
sels where Marlborough defeated 
French (1706) In War of Spanish 
Succession ; severe fighting In 1914. 
Bani'le, Palestine, a town 22 mi. n.w. 

of Jerusalem; pop. 12,000. 

Ramloft, sleeping place In a castle 
S-112 

‘Bamona’, novel by Mrs. Helen Hunt 
.Tackson, published 1884, about an 
Indian girl who preferred life 
among her own people to a great 
Spanish estate; contains fine de- 
scriptions of California scenery; 
plea for better treatment of Indians 
house In San Diego S-24 


RANDOLPH, EDMUND 

Bamoth, or Bamoth-gUead ird'mdth 
ffU'S-dd), in Biblieal times, city In 
Palestine e. of Jordan River; one 
of the six “Cities of Refuge." 
Bain'pant, in heraldry H-281 
Bampol'Ia, Mariano, Marquis del Tin- 
daro. Cardinal (1843—1913). as 
papal secretary of state 1887-1903, 
greatly extended political influence 
of the pope; popularly held re- 
sponsible for the alliance of France 
and Russia; would have been pope 
succeeding Leo XIII hut for Aus- 
trian and German oppo.sltlon 
Benedict XV and B-96 
Eameay, Allan (1686-1758), Scottish 
poet; started career as wlginaker, 
was later proprietor of a popular 
book shop in Edinburgh; verse 
direct, with fine poetic quality (‘The 
Tea-Table Miscellany'; ‘The Gentle 
Shepherd'). 

Eamsay (ram' si), Lady Patricia 
(born 1886), daughter of Duke of 
Connaught and cousin of King 
George V ; honorary colonel famous 
Princess Pat's Canadian regiment. 
Bamsay, Sir William (1852-1916), 
British chemist, born in Glasgow, 
brilliant teacher and Investigator; 
discovered helium, neon, krypton, 
xenon, and argon; research in 
radioactivity led to new theory of 
transmutation of elements ; knighted 
1902; Nobel prize, 1904 
discovers helium on earth S-242 
RamBcy, Alexander (1815—1903), 
American political leader, born near 
Harrisburg, Pa. ; first territorial 
governor of Minnesota; U.g, sen- 
ator and cabinet officer under 
Hayes. 

Enms'gate, England, seaside resort 
70 mt. s.e. of London; pop. 34,000; 
coasting and fishing trade ; shelled 
by Germans 1918. 

Ram’s horn, sacred trumpet, picture 
J-216 

RamBtod. See in Index Butter-and- 
eggs 

Baba, the common frog genus F-209 . 
Bancagua (.rttng-ka'gwa), Chile, cap. 
of O’Higgins Province, 50 mi. s. of 
Santiago; pop. 23,000; agricultural 
and mining center; map C-206 
Ranch, an establishment for raising 
and grazing cattle, sheep, or 
horses; from the Spanish “rancho" 
meaning a meeting place for meals. 
Bee also in Index Cattle; Cowboy; 
Range 

Argentina, pictures A-280, 2S0o 
Canada: Saskatchewan S-30 
dude ranches C-115 ; Wyoming W-194 
ranch life C-108-116, piotures G-111, 
IIS, 114 

United States; Montana M-244: 
North Dakota N-165: South 
Dakota S-217; Texas T-63-4, 
C-108; Wyoming W-192, 194 
Rancho La Brea, Los Angeles, Calif. 

fossil remains L-199, piotare C-33 
Band, South Africa. See in Index 
Wltwatersrand 

Randall, James Ryder (1839—1908), 
American poet, born Baltimore ; au- 
thor of 'Maryland, My Maryland'; 
descendant of Acadian exiles ; wrote 
his famous song at New, Orleans in 
April 1861 after reading of the 
wounding of a friend by northern 
troops in Baltimore. 

Banders (rSn'det’s), Denmark, town 
in n. Jutland, 28 mi. n. of Aarhus, 
at head of Banders Fiord; pop, 
30,000 ; glass and other manufac- 
tures ; exports grain, dairy prod- 
ucts, wool; map D-63 
Randolph (rdn'doj/), Edraanil (1763- 
1813), American statesman, born 
Williamsburg, Va. ; governor of 
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Virginia 1786-8! member Consti- 
tutional Convention (proposed ''Vir- 
ginia plan”), attorney general and 
secretary of state under Waslilng- 
tdn. 

Biuidolpli, John (177S-18B3) "of 
Eoanoke,” American statesman, 

, born Cawsons, Va. ; eloquent, sar- 
castie, and sccentrio representative 
and senator from Virginia between 
1799 and 1827 1 ardent defender of 
states’ rights 
duel with Clay 0-261 
Bandolph Field, 16 ml. n.e. of San 
Antonio, Tex,, primary flying school 
of tJ. S. Army Air Corps. 
Bandolph-Hacon System of Colleges 
and Academies, group of schools In 
Virginia under auspices of Metho- 
dist church; controlled hy a single 
board of trustees; consists of col- 
lege for men. college for women, 
and two aeademleB. Randolph- 
Macon College, parent Institution 
at Ashland; for men; founded 
1830 ; removed from Boydton 
1868 ; collegiate work. Randolph- 
Maoon College for women at Lynch- 
burg; founded 1898; collegiate, 
graduate, and music courses. 

Bange, western United States, applied 
to large tracts of land over which 
cattle graze. See also in Index 
Cattle; Cowboy; Ranch 
branding C-109-10 
cattle raising G-107-16, pictures 
n-liBf 

life on the cattle trail C-110-12 
mayerioks C-110 

passing of the range C-llB: Arizona 
A-290 

rustlers C-110 
wars C-110, C-116 
Bango, in surveying L-60 
Bangs finders, for gun-fire control 
on battleships A-32Z, N-64 
Bango'ley Lakes, chain of lakes in w. 

Maine In wild, picturesque setting ; 

, fishing, hunting; mop M-3 8 
Bangor, Tex., oil town in n. center 
of state In farming and livestock 
region; pop. 4653; oil field opened 
. 1017, reached maximum production 
of 76,000 barrels a day 1919. 
‘Banger’i U.S, ship J-226 
Bangers, name given to commando- 
type American fighters organized In 
2d World War; named for Rogers' 
Rangers of colonial days (See in 
Index Rogers, Robert) 

Bangers, Texas state police P-Z88, 
,T-60, pfaJttre P-Z87 
Bangoon irUng-ggn''), capital, chief 
port, . and manufacturing center of 
Burma on Rangoon mouth of Irra- 
waddy Elver near s. coast; pop. 400,- 
000; exports rice, teak: B-279, maps 
: I-30,:A-332o 

Shwe Dagon Pagoda B-278, picture 
\B-2I8a 

BonJit. or BUnJlt Singh irin-jSt' 
simp), Malmraja (1780-1889), na- 
. tive ■ Indian ruler (‘*lion . of Pun- 
; : 3ah” ) r aided hy Preneh, built strong 
' army; gained huge dominion; ruled 
(; ;:relatively : equitably, i , 

"Hank" ■ ■ ■ ": 

irr.Boy Scouts B-21B, 216-17 : - 

Camp Fire Grrls C-41 
Si titles of honor D-32, 34-B 
: United States Army , A-307d-e in- 
’s signia, pictures U-178 . 

United States Navy N-66o-d!.' In- 
Slgnla, pictures XI-V79 , 

Banks (rdnp'fcd), Leopold von (1793- 
-:,4:fl886)v German historian, taught for 
fifty ;years at University of Berlin; 
first to develop critical methods of 
historical study ( 'History of the 
i Ropes during the 16th and 17th 
' Centuries’). 


Ban’kin, Jeannette (horn 1880), suf- 
frage worker, horn Missoula, Mont. ; 
first woman elected to U.S. Con- 
gress, 1917: served two terms, 
1917-19 and 1941-43; opposed en- 
try of U. S. into World Wars : W-133 
Bansome, Arthnr {born 1884), Hng- 
Iteh journalist and author of chil- 
dren’s books (‘Old Peter’s Bns.sian 
Tales': ‘Pigeon Post’, awarded 
Carnegie Medal 1987 ; ‘Swallows 
and Amazons’). 

Banunciiiaccae (rd-wiIw-fciZ-ld'se-B) , 
the crowfoot family, a large bo- 
tanical group consisting mainly of 
herbs with an acrid watery juice; 
well-known members are peony, 
clematis, larkspur, monkshood, col- 
umbine, anemone, marsh mari- 
gold, buttercup, and meadow rue. 
Bapallo, Treaty of (1932), between 
Germany and Ru.ssia; annulled 
treaty of Brest-Litovsk and re- 
stored diplomatic relations ; can- 
celled all claims for reparations 
arising from 1st World War, 

Rape (Latin rapum, turnip), several 
plants of the cabbage family grown 
either as green crop or for the oil 
in the seeds; also called coleseed. 
Part of bird seed mixtures 
Chinese crop C-2Zla 
'Bape of Lucreoo*, by Shakespeare 
S-95, 98 

‘Bape of the Lock, The’, poem by 
Alexander Pope P-803 
Bape of the Sahine Women. See in 
Index Sabines 

Eaphoel, an archangel, commemorat- 
ed as saint October 24 
in Milton’s ‘Paradise Lost’ M-180 
Raphael (raf'd-el), or Baifoollo (rd- 
fS-eVl5), Santl (1483-1520), Italian 
painter R-60-1 

fresco painting, method P-16 
“Holy Family with the Goldfinch’, 
picture D-lOO 

Madonnas R-BO, 51, M-20! 'Madonna 
of the Chair’ E-60, picture M-2l! 
‘Slstine Madonna’ R-50, M-20, pic- 
ture P-17 

method of drawing B-lOO 
tapestries for. Slstine Chapel B-S31 
Vatican paintings R-BO, R-142, 143 
Rapid City, S. D., city In w, part of 
state on Rapid River ; gateway to 
Black Hills; pop. 13,844; farming, 
mining, lumbering, manufacturing; 
State School of Mines: map S-218 
Baplds, place in river where water 
rushes over a rocky bed R-110 
St. Lawrence River S-8 
Rapid transit A-314 
development In 1890 H-229 
effect on suburbs U-108 
Bapier (rd'pi-Sr), a sword S-3B8 
Bappahan'nock Elver, Virginia, flows 
s.e. from Blue Ridge Mts. 260 mi. 
to Chesapeake Bay: map V-S06 
battle of Fredericksburg P-19S 
Baquette, or snowshoo W-116 
Bare books B-189 

Bare earths, a group of chemical ele- 
ments 0-168 

used in gas mantles G-23 
Earefootloh; zone of. In sound S-196 
BarUtan Elver, N. J., formed by two 
branches In n. of state; 76 mi. to 
Ra.rltan Bay : map Nr.90 
Bas’musson. Knud (1879— 1988L lia- 
nish Arctic explorer, born In Green- 
land; made explorations In Green- 
land, Arctlp coast of North Amer- 
ica^ and Lapland; found evidence 
, that Greenland Bskimos were de- 
scendants of American Indians 
(’Greenland by the Polar Sea’, ‘Es- 
kimo Polk Tales’, ‘Across Arctic 
America') 

route of 1912 expedition, map G-176 


Basorltc, or kernlte, mineral yielding 
borax B-192 M-183 
Basp, a tool T-111 
Raspberry R-61 

Baspe (rds'pd), Rudolph Eric (1737- 
94). See in Index Munchausen, 
Baron 

Easputln (ras-pot'cMny, Gregory 
Enmovltch (1871-1916), Russian 
monk; uncouth peasant who desert- 
ed family for religious life 1904; 
gained vast influence through fa- 
natical teachings and personal 
magnetism: intolerable Interfer- 
ence In politics led to murder by 
Russian nobles 

influence on royal family N-142 
Eas'selas, prince of Abyssinia, In 
Samuel Johnson’s philosophical ro- 
mance of that name, seeker for 
happiness, at last disenchanted. 
Eas Shamra, Bite in modern Syria on 
coast s.w. of Antioch; identified 
with ancient seaport of Ugarit and 
mentioned in Amarna letters 
early alphabetic writing, table 
A-134B 

Bns Tefcri Hakonnen. See in Index 
Haile Selassie I 

Bastatt ird'shtdt), town in Baden, 
s. Germany; pop. 14,000; treaty 
between France and Austria 1714 
ending War of Spanish Succession. 
Eat R-61-2 
extermination R-62 
fleas transmit diseases P-106, R-61 
Jerboa, jumping, picture A-33 
learning ability, experiment L-81 
length of life, average, piotograph 

Pharaoh’s rat, an Ichneumon 1-8 
vitamin experiments V-311a, B. 312 
white rats as pets P-166 
Batol (rd'tei), or honey badger, a 
badger-like mammal (MelUvora) 
of weasel family found in India and 
Africa; fur Is ashy gray on top 
and black underneath; eats honey,' 
rats, birds, frogs, and Insects. 

Bate regulation, railroads A-313-14 
Rotes of change, in statistics Q-136ft, 
graphs a-1361 
Rat flea, picture P-106 
Eathenau ird’tH-nou) , Walter (1867- 
1922), German economist and In- 
dustrialist; controller of raw ma- 
terials in iBt World War, and one 
of outstanding figures of German 
post-war Industrial reconstruc- 
tion; foreign minister 1922; assas- 
sinated June 1922. 

Batind ira-te-nd'), a loosely woven 
fabric with rough surface effect 
produced by special yarns of nubby 
or knotty nature; most commonly 
of cotton, but also made of silk or 
wool. 

Ratio (rd'shi-B), In mathematics, the 
relation between a nmnber or quan- 
tity and another number or quan- 
tity of the same kind; expressed 
either In form 1:2, or like a frac- 
tion, as; % 

In geometry G-46 
In trigonometry T-1S9 
Ratio chart, in statisticss G-136b, 
graph a-isai 

Ba'tlonallsts, In philosophy P-172 
Bationallzatlon of Industry I-747»-» 
Rationing, wartime N-12»t-», picture 
N-12m 

Batlsbou (rdt'is-Bdn), Germany. See 
to Znde» Regensburg 
Bat Islands, in Aleutians, map A-106 
Bat-kangaroo IC-2 

Baton (rd-tBw'), N. M,, city in ex- 
treme n.; pop. 7607: N-99, map 
N-97 

Ratoon', a sucker or sprout develop- 
ing on the root of such plants as 
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sugar cane or pineapple ; new plants 
spring from it; P-221 
Bat snaltcB S-172 

Battan' palm, or enno palm, a genua 
(Calamus) of palms, with flexible 
fibers that are usefl for canes, 
basketry, and wickerwork; resin 
from the fruit is used for coloring 
varnishes and In photoengraving; 
P-37, B-59, pictures B-19B, P-38 
Bat terrier D-80, D-S2 
Battlesnalce Tl-52, piotUTe S-169 
emblem; Culpeper flag F-98, color 
plate P-90; Massachusetts navy 
flag F-99, color plate ^-90 
hibernation R-B2 
poison, action of S-172 
Bauch (roMic), Christian Daniel 
(1777-1857), German sculptor, con- 
sidered greatest historical sculptor 
of his time ; most famous works, the 
monument to Queen Louise at 
Oharlottenburg and the bronze 
equestrian statue of Frederick the 
Great in Berlin ; S-61 
Bavel (ra-vm'), Manrloo (1875-1937), 
French musician, born near St. Jean 
de Luz; one of most distinctive of 
modern composers; his daring 
harmonies and complicated rhythms 
retain claasloal form; best known 
for piano pieces (‘Vaises nobles et 
aentiraentales’) ; also chamber 
music, orchestral works ('Rapsodle 
Bspagnole'; ‘BolSro’; ‘Scheheraz- 
ade’); ballet ( ‘Daphnis et Chlo6 ) ; 
opera ('L'Heure Espagttole' ) . 

Raven, a large crowlike bird R-B3 
Arctic regions A-278 
length of life, average, piatograph 
A-198 

‘Raven, The', poem by Edgar Allan 
Poe P-260, H.-53 

Bavenaln, or traveler’s tree, a tall, fan- 
Bhaped tree of the banana family, 
pictures P-39, M-17 
Raven flag of the Vikings P-99, color 
ptCteV-SO ' 

Ravenna, Exarchate of, territory ruled 
by Byzantine exarch or governor in 
Italy eth-8th centuries ; Cap. Ra- 
venna, conquered by Pepin and 
given to pope i B-B 3 
Ravenna, Italy, old city of Italy noted 
for Its ohurohea ; 7 S ml. s. of Venice ; 
pop. 76,000: R-B3, ■tiiap I-1B6 
Dante’s burial place D-11 
mosaic in Church of San Vitale, pic- 
ture P-IB 

Ravenna, battle of. Victory of French 
over united Spanish and papal 
armies in 1513 R-63 
Rawlings, Marjorie Elnnan (born 
1896), American writer, born 
Washington, D. C, ; ‘.Yearling’, 
Pulitzer prize novel (1939) ; Florida 
hammock country Is background of 
novels ‘South Moon Under’, ‘Golden 
Apples’, and 'Gross Greek’. 

Rawlins, Wyo., city 85 ml. s.w. of 
Casper; pop. 5,531'; sheep and wool 
center; oil fields near hy; tourist 
trade; map W-194 

Rawlinson, Sir Henry Creswicke (1810- 
95); English soldier, diplomat, and 
orientalist ; first successful deci- 
pherer of Persian cuneiform In- 
scriptions 

Behlstun Rock, picture P-135 
Raw materials. See also in Index 
names of raw materials such as 
Coal; Cotton; Iron 
Europe; imports B-322; compared to 
rest of world, piotograpb B-3226 
. : exploration for E-343-4 

fuels and national power F-2ie 
Interdependence of nations l-lio- 
llOa, h 

Iron ore reserves 1-146 
■ Struggle among nations for 1-741, 
; : : , A-40, 42-3 



United St,ate,s 0-191-2, 104-6: ex- 
ports and Imports, piotograpb 
U-197; value of annual output, 
chart U-193 ; 2a World War N-12d, 
N-1217 

Boy, a fish S-154. See also in Index 
Skates and rays 

Ray, In physics R-13-18. See also in 
Index Radiation 

Bay, Cape, s.w. point of Newfound- 
land, map C-50o 

Rayleigh (rd'li), John William Strutt, 
3d Baron (1842-1919), British phys- 
icist, noted tor care and simple 
methods with which he experi- 
mented In electricity, light, sound; 
1904 Nobel prize in physios 
argon A-61 

Baymbault, Charles (1602-43), French 
Jesuit missionary; went to Quebec 
as procurator to Canadian Mission; 
first Jesuit to die in Canada: M-154 
Raymond, Henry Jarvis (1820-09), 
editor and politician, born Lima, 
N. Y. ; founder with George Jones 
of New York Daily Times (now 
The New York Times) 1861; re- 
markable for fairness In era of 
partisan editorship; leader In Re- 
publican party, member of House 
of Representatives (1864-68). 
Raymond ot Toulouse (died 1105), 
powerful count of Provence ; a lead- 
er in First Crusade C-403 
Raymond Ortcig prize, for non-stop 
New York-to-Paris flight 
Lindbergh wins L-147 
Rayon, artificial silk R-63-5 
cellulose product R-5B, chart C-123 
difference between silk and R-BB., 
making, methods R-55t platlnlim 
used In spinnerets P-248 
plastic olassifloation P-24B), 248 
Razor-backs, circus laborers C-2S7e 
Razor-billed auk A-36B 
Bozzlordazzle, fpotbail strategy F-151d 
Bo (rs), or Ba (rS), Egyptian sun 
god, usually represented, as a 
falcon-headed man wearing the 
solar disk; his solar character later 
ascribed to Amnion who, was then 
called Ammon-Re. 

Rd (rd), French island in Bay of Bis- 
cay; 33 sq. ml.: mainly sand dunes; 
salt, oysters. ^ 

Reaching. In sailing, diagram B-16B 
Reaction turbine T-1B6 
Read, Albert Cushing (born 1887), 
U.S. naval offloer who made first 
transatlantic flight, fable A-74 
Read, George (1733-98), signor of 
Declaration of Independence: horn 
Cecil County, Me.; U. S. senator 
from Delaware (1789—93) : D-42 
Bead, Ople (I’erolval) (1852-1939), 

, American author, born Nashville, 
Tenn. ; edited the Arfcamsaio Travel- 
er, a humorous paper ; noted for 
truthful portrayal of local scenes, 
customs, and characters (‘A Ken- 
tucky Colonel’ : 'A Tennessee 
Judge’: 'An Arkansas Planter’; 
‘Son of the Swordmaker’; ‘Gold 
Gauze Veil'). 

Read, Thomas Buchanan (1822—72), 
American poet and painter, born 
Chester County, Pa, (‘Sheridan’s 
Ride’ ; ‘House by the Sea’ ) 
‘Sheridan’s Ride’, quoted S-llB 
Reade, Charles (1814-84), English 
novelist and playwright; not one of 
the greatest Victorian figures, but 
skilled In portrayal of picturesque 
characters and in telling vivid 
stories; often Inspired by reforming 
purpose; ‘It’s Never Too Late to 
Mend’, directed at prison abuses; 
‘Hard Cash’, detailing the horrors 
of insane asylums; ‘Peg Woffing- 
ton’, a delightful story of the cele- 


brated Irish actress 
quoted F-37 

‘The Cloister and the Hearth' R-74 
Reading (red'ing), Rufus Isoacs, first 
Marquis of (1860-1935), British 
jurist and poUtioian ; Liberal mem- 
ber House of Commons (1904-18); 
first Jew to serve as Lord Chief 
Justice (1918-21); special ambas- 
sador to U. S. (1918); viceroy of 
India (1021-20); foreign secretary 
in MacDonald’s national or coali- 
tion cabinet 1981. 

Bcttdlug, England, city 30 mi. w. of 
London on Kennet River near junc- 
tion with Thames; pop. 97,000; bls- 
ouit manufactures, seed farms; cap. 
of Berkshire : map E-270a 
Beading, Mass., residential city 11 ml. 
n. of Boston; pop. 10,808; settled 
in 1630, Incorporated In 1644; moat 
of its factories are no longer operat- 
ing ; Old South Church here is a 
reproduction of the original one in 
Boston. 

Beading, Pa., manufacturing city 58 
mi. n.w. of Philadelphia; jjop. 110,- 
668: R-59, map P-112 
Reading R-56-S8, See also in Index 
Literature; American Literature; 
English Literature : etc. 
books on R-B8 
eye movements R-B6 
interests R-86, B8; age factor C-202 
leisure activities, education for L-93(2 
light for, hygienic H-S75 
literature for children L-1B7-64 
necessary for writers W-186 
oral versus silent R-B6 
parents’ companionship in L-i08-9 
purposes of reading R-e7-8 
speed: average E-B7; how, to deter- 
mine R-B7; how to increase R-B7 
techniques R-B7-8 
tests R-rB7 

vocabulary R-B6-7, S-246 
vocalization R-S6 

'Beading from Homer’, painting by 
Alrna-Tadema, ploture T-HZ ' 
Roady-rande clothing industry 
C-277-81 

Boagan (re'gdn), John Hohningoi' 
(1818-1905), American politician; 
borii Sevlervllle, Tenn.; in. 1889 
moved to Texas ; postmaster general . 
of Confederacy 1861-66 ; represented 
Texas ,ln Congress 1857-81 and 
1875-87'; U.S. senator 1887-91; ac- 
tive in establishing interstate com- 
merce laws. 

Real (ra-dV), former Spanish coin, 
worth one-eighth ot Spanish dollar, 
or about 12% .cents; popularly 
called a "bit” in the American 
southwest, hence the expressions 
"2 bits,” "4 bits,” and "6 bits” for 
26, 60, and 75 cents respectively. 
Realgar (re-dV Ber) , a scarlet mineral 
sulphide of arsenic M-182 
Bealgymnaalum (rd-dl-gim-nd*gi-dm ) , 
German school G-70 
Beal Image L-126 
Realism, in the fine arts 
beginning of, in painting P-14-15 
effect on art F-42 
Rodin R-124 
Velasquez V-274 

Realism, in literature N-182, N-1B3. 
See also in Index Naturalism, in 
literature 

American A-180— 1: Howells :H-347; 
Whitman W-95 

English B-288: Hardy H-220; 

Thackeray T-72-3 
French F-197‘. Balzac B-35 
Russian R-197: Tolstoy T-106 
Real property tax T-17-18 
Reamer, tool for cleaning or enlarging 
a hole 

a very common machine tool T-111, 
picture T-112 
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Boaplns: inaohln.es R-59 
development A-49 

hemp reaping H-272, •plotv.rea H-273 
McCormick reaper M-3, picture A-49 
Bear admiral, U.S. Navy N-660 
insignia, picture tJ-179 
rank created for Farragut F-12 
Bear-horse, or mule killer, a mantis 
M-66 

Beaumur (rd-o-miir'l. Bend Antoine 
do (1689-1767), French physicist 
and naturalist; showed corals to be 
animals, not plants; discovered 
method of tinning iron; devised 
Edaumur thermometer scale. 
Bdaumur thermometer scale T-78 
Behates, railroad E-122 
Bebec'ca, wife of Isaac and mother of 
Esau and Jacob (Gen. xxlv). 
Bebecoa, character In Scott’s ‘Ivan- 
hoe’ ; beautiful Jewess, daughter of 
Isaac of York. 

Be'bek, Arab musical Instrument, 
forerunner of violin V-302 
Bebelllon, The Great. See in Index 
Civil War, England 
Rebellion of 1837, In Canada C-80 
Mackenzie In Upper Canada M-12 
Papineau in Lower Canada P-61 
Beboro (rd-bd's6), shawl, or scarf 
M-137 

Bebus, In writing W-lSt-S 
Becnll, of public officials 1-79 
Impeachment replaced by 1-27 
Bdcnmler (ro-fcdm-!/d') , Madame JuUe 
(1777-1849), French society leader, 
famed for beauty and intelligence; 
friend of Chateaubriand and Ma- 
dame de StaSl; exiled by Napoleon 
because of her political views; re- 
turned to Paris 1816 and until her 
husband's death 1880 maintained 
her salon as the social center for 
artists and thinkers of that time. 
Beoelver, In law, a person or firm ap- 
pointed by a court to manage the 
property or assets of another while 
adjustment of debt is being made 
according to statute. 

Becelver, radio R-19, 20, 21—3. Bee 
also in Index Radio 
Becelver, telephone T-34, picture T-3D 
BcoclTer, television T-41, 42 
Beoeptor, in nerve circuit N-66 
Eoeessive, In heredity H-28Sb 
Beohabitcs (rdfc'd-blfs). Independent 
Order of, temperance and beneficial 
society : organized in England, 
1336; introduced to United States, 
1842 ; local lodges called "tents.” 
Beolfe (rd-se'fe'), Brazil, also 
Pernambuco, seaport, manufactur- 
ing and sugar center, , and cap. of 
state of Pernambuco on Atlantic 
coast at easternmost point of South 
America ; center of Dutch occupa- 
tion in 17th century; pop. 610,000; 
maps S-208b, B-228 
Ecoip'roeatlng engine, engine in which 
the driving parts have a to-and-fro 
motion (the ordinary steam engine, 
as distinguished from the steam tur- 
bine) S-281, pictures S-282-4 
locomotives L-177-8, Rr36-7 
Boelprooatlng saw L-218 
Eeclproolty, in tarllf T-lSo 
Borden opposes.' B-194 
Laurler supports L- 73 
law of, in International trade I-llOo 
F. D. Roosevelt administration 
adopts reciprocity pplloy R-146i 
Becitatlve (rds-i-td-tdv'), In music, 
mnsloal recitation to set forth nar- 
rative portions, especially In the 
older oratorios and operas. 
Beelama'tton 1-147—60. See also in In^ 
dex Irrigation and reclamation 
Beelaination, Bureau of, U. S. 1-149, 
U-230, D-66 

Beclus Xru-hlii'), Jean Jacques Blisee 
g.>: (1830—1906), noted French geogra- 


pher; professor at University of 
Brussels in later years (‘The Earth 
and Its Inhabitants' ) . 

Eeeognltlon, In International law 1-108 
Beoonstruction, in U.S. (1865—77) 
C-266-7 

Arkansas A-209 
carpetbaggers C-267, L-208 
Constitutional amendments U-210-11 
Georgia G-60 
Johnson's policy J-22S-4 
Lee’s part L-92 
Louisiana L-208 
South Carolina S-21B 
troops removed from South H-251 
Beconstruction Finance Corporation 
(RFC), a Federal government loan 
body set up 1932 to aid hanks, key 
Industries, and make loans to gov- 
ernment agencies; borrows from 
U.S. trea.stiry on its securities; 
H-3S7. R-146e, r, U-228 
Record, phonograph P-174—6 
Eocorder, a wood-wind instrument, 
ancestor of modern flute, with eight 
finger holes, hut blown lengthwise 
through a “Up” on its end; often 
used today in teaching music. 
Beereatlun. See also in Index Amuse- 
ments; Athletics; Games; Play and 
Games; Sports 
hobbles H-313-31S» 
leisure time activities L-OSb-d 
national parks N-16-23 
publio responsibility L-93d 
settlement activities A-17, 18 
vacation activities V-2B6a— I 
Recreational Areas, in U. S. National 
Park System N-22e 
Beoreatlonal Demonstration Arens, In 
®. S. National Park Service N-22/ 
Rectangle, in geometry G-49 
Beotffler, electric 
electric power production B-235 
radio R-20, diagram R-19 
vacuum tube action R-2a-2 
Rectum, the lower or terminal por- 
tion of the large Intestine P-207 
Bed, a color, chart C-308o 
color in fireworks A-128 
danger signal, why used C-SOSJ 
eye reaction C-S08j 
how perceived L-12B 
mixtures C-308b, t-d 
place in spectrum, picture C-8O80 
primary color, picture C-SOSb 
symbolism C-sosj 
wave-length of light S-242 
Bed adder, red viper, copperhead, or 
oopper-belly C-361, picture S-170 
pit viper V-302-3 
Bod ant A-211, 213 
Bed-banded sand wasp, a solitary 
wasp ; stocks underground nest with 
paralyzed caterpillars, picture 1-87 
Bed Bank, N. J., borough on North 
Shrewsbury or Navesink River, 27 
ml. s. of Newark; primarily resi- 
dential ; popular summer resort ; 
pop. 10,974; clothing trades. 

Bed bat iLasiurus horealis) , a bright 
reddlsh-hrown or yellowish-red bat; 
small body, large wings ; common 
In United States and Canada. 

Red Beard, or Barharossa, nickname 
of Frederick I F-190 
Red birch B-119 
Bed-bird, the cardinal C-82-3 
Redbreast, the robin B-117-18 
Bed-breasted sapsuckcr, a woodpecker 
W-138 

Bed-bud, trees and shrubs of the 
genus Cercis with pea-shaped 
purplish-pink or white flowers ; also 
called Judas tree, because Judas 
Iscariot is said to have hanged him- 
self on a tree of this kind. 

Bed-bug, also chlgger, chigoe, or 
Jigger, a parasitic mite S-258 
South American, pidture P-68 
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Bed cedar, eastern J-229 
Bed char, a trout T-145 
Bed clavaria (kld~vcVri~d), a mush- 
room, color plate M-SOBa-b 
Bed Cloud (1822-1909), Sioux Indian 
chief, leader in massacre (1866) 
near Fort Phil Kearny, Wyo., of 
Captain Fetterman and 100 men; 
signed peace with U.S. 1880. 

Bed clover 0-281, 282 
bumblebees pollinate B-77 
Red coral C-362, 364 
Bed corpuscles (erythrocytes), in 
blood B-1B7-1570, b, pictures G-79, 
M-269 

destroyed by chromates C-231 
Bed Cross societies R-69-62 1 

American Red Cross R-60-2 
Clara Barton B-62 
financing methods E-60, 62 
flag P-94, color plate P-88 
Junior Red Cross R-60 
national societies independent R-60 
nursing N-186 < 

peacetime work R-60, pictures R-81 
wartime w'ork B-6O-2, N-12m, pic- 
tures R-61, W-iyO, 172 
Bed Cross Treaty, or Genova Conven- 
tion R-59— 60 
Bed currant C-414 
Bed deer D-36 
wapiti 'W-7 

Bod dog, a grade of flour P-119 
Bod drum, a ilsh. See in Index Drums 
Bed dypwood, or brazilwood B-226b 
Bed Eagle (1780 7-1824), also known 
as William Weatherford, half-breed 
Creek Indian chief, leader in Creek 
War (1812-14); massacred hun- 
dreds at Ft. Mims on Alabama 
River (1813) ; finally surrendered to 
General Jackson (1814) and was 
released; thereafter lived in peace. 
Bed Eagle, Order of the, second order 
of chivalry in Prussia; founded 
originally as the Order of Sincerity 
in 1706 by, George William, prince 
of Brandenhurg-Bayreuth; revived 
in 1784 as Order of the Brandenburg 
Red Eagle; abolished 1919. 

Red elm E-256-7 

Redeye, name given to several fresh- 
water fish, the best known of which 
is the rock bass. See in Index Rook 
bass 

Bed-eyed vlr'eo, or preacher bird 
V-308, color plate B-139 
Bedlteld, Edivard Willis (born 18BB), 
American painter, born Brldgeville, 
Del. ; his landscapes are glowing 
and realistic interpretations of na- 
ture; winter a favorite theme 
('Snowdrifts’; 'Brook In Winter’; 
‘Grey Days’). 

Bed Fife wheat, picture W-82 
Bedftn. See in Index Shiner 
Bed-finned aplstns, a fish, picture 
p-a7 

Red fir, evergreen tree (Abies mag- 
ni/ica) of pine family native to 
mountains of Oregon and California. 
Grows 60 ft. to 200 ft. high; 
branches short, forming triangular 
crown. Bark deeply fissured, dark 
red. Leaves 4-angled, gray green 
with white lines, to 1% in. long, 
Cones to 9 in. long, purplish. Some- 
times called California red fir. Wood 
similar to and -sold as "whits fir.” 
Shasta red fir is a variety of this 
species. Wood of Douglas fir often 
called red fir. , 

Bedtlsh F-76 

Bed fox F-166, picture P-160 
scientiflo name P-160 
Bed grouse, or moorfowl, the British 
gx-ouse G-181 

Bed gum, a tree (Llquidambar 
: stpraoifiua) , of the : witch-hazel 
family, , sometimes called sweet 
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gum; important hardwood lumber 
source; common name also of 
Eucalyptus rostrata, a native of 
Australia: G-18a 

Kcfl Uow, the fruit of the hawthorn 
H-248 

Jlptlheiiil, a sea duck D~118 
Ited-headed vvoodiieckev W-135, pic- 
ture W-ISA 

Bed hcVleri, a fish, color plate 
A-2S3o-b 

Bod hind. Sea in ludex Grouper 
Bodhorse, a large group of suckers 
with red fins abundant In northern 
United Stales and. Canada. 
Bod-hot-pokor plant. See in Index 
Kniphofla 

Bod International of Inrbor Unions 
L-i6 

Bodlsoount, in banking, the selling of 
a discounted, or accepted, note in 
order to secure credit P-21 
Bod Jacket (17507-1S30), last great 
chief of Seneca Indians ; served 
with British in Revolutionary War, 
with U.S. in War of 1812. 
Bedlands, Calif., city in s. of state 
6S mi. e. of Los Angeles in fruit- 
growing section; pop. 14,324; one of 
largest orange .shipping centers of 
world; also ships lemons, grape- 
fruit, and olive oil; University of 
Redlands; map C-28 
Bodlands, University of, at Redlands, 
CAlif. ; Baptist in.stitutton founded 
1907; arts and sciences, education, 
mnalo. 

Rod lead, or tnlnluin (PbaOi), a red 
solid formed by heating lead oxide 
at 400° C. for some time; used on 
iron structures to prevent rusting. 
Bed letter days, originally the chief 
festival days of the Church which 
were indicated on the Church cal- 
endar by red letters; an exception- 
ally happy or lucky day In one’s 
life. " 

Bed lynx, or bay lynx L-223 
Bed macaw, color plate P-83-4 
Bed maple, scarlet, or swamp maple 
M-66 . 

Bed nioh. Improved Order of, a fra- 
ternal benevolent society organised 
in 1883 at Baltimore. Md., which 
through its ritual seeks to preserve 
the manners, customs and tradi- 
tions of North American Indians. 
Its motto is "Freedom, Friendship, 
and Charity.” The Degree of Poca- 
hontas provides for membership of 
women. 

Bedmond, John Edward (1851—1918), 
Irish parliamentary leader, mem- 
ber British House of Commons 1881 
to his death; friend and lieutenant 
of Parnell, whom he succeeded as 
leader of Irish mernbei'S | as leader 
of reunited Irish nationalists after 
1900 sought Home Rule: by persist- 
ent but peaceable methods. 

Bed Mountain, lii Alabama B-148 
iron ore A-98i) 

Bod mulberry M-298 
Bod oak, a name applied to the group 
of oaks with brown wood which 
has a red tint and is more subject 
to decay than white oak. Includes 
the species northern red, southern 
red, swamp red, scarlet, black, 
blackjack, laurel, pin, shumard, 
water, and willow oaks; 0-189, 190, 
pictures T-1S2, 134 
leaf: picture T-136 

Bedon irii-ddn''), Odilon (1840-1916), 
French painter, etcher, and lithog- 
rapher ; works are marked by im- 
agination, keen vision, and mysti- 
cism; especially noted for his ex- 
quisite floral paintings. 

Bodondo Beach, Calif., city on the 


Pacific, 10 ml. s. w. of Los Angeles; 
pop. 13,092; lumber, oil fields, fish- 
ing, amusement oonoesslons. 
Kedoubt, a field fortification, to help 
an advance post defend a hilltop or 
other dangerous position. 

Bed pepper P-119, picture S-261 
Bod phosphorus P-177 
Bed pine P-220, 221 
Kedpoll. See in Index Linnet 
Bed Polled cattle, a beef breed C-lOB 
Bed race, or American race R-10, Out- 
line R-12 

Bed raspberry R-61 
Bod Biding Hood, Little, character in 
children's tale of same name; in 
original French version by Charles 
Perrault, she was eaten by a wolf 
disguised as her grandmother; in 
German and other variants, .she was 
saved by a woodsman. 

Bed Biver, southernmost of great trib- 
utaries of the Mississippi; rises in 
Staked Plains of Texas; 1275 mi. 
long; maps T-66, L-206, 0-216 
Bed Elver, sometimes called Bed Elver 
of tho North, rising In Minnesota 
and flowing 700 mi. n. to Lake 
Winnipeg; R-G2, map M-192 
in North Dakota N-161, 162 
Bed Elver Bcbelllon R-62, M-64-6 
Strathcona S-305 

Bed Biver Settlement, colony estab- 
lished near present city of Winni- 
peg In 1812 by Lord Selkirk, mem- 
ber of Hudson’s Bay Company. 
Bed root. See in Index New Jersey tea 
Bedruth, England, town in Cornwall; 
pop. 10,000; tin mining; home of 
William Murdock, picture Q-2S 
Bed scale Insect S-36 
Bed Sen, arm of Indian Ocean be- 
tween Arabia and Africa connected 
with Mediterranean by Suez Canal ; 
1200 mi. long: R-62, maps B-8, 
A-332a, 6-0. See also in Index 
Ocean, table 
color, origin P-236 
shoreline, picture A-237 
Suez Canal S-317-18 
Bed-shouldered hawk H-246, B-288, 
iiiotures H-246 

Bed snow, cause of P-236, S- 174 
Bed sorret. See in Index Roselle 
Bed-spotted damscl-lly D-90 
Bed spruce, a tree S-264 
Bed Souare, in Moscow M-264, picture 
M-263 

Bod squirrel, or chickaree S-266 
hibernation H-288 
Eedstart, a warbler W-7 
Bod Sulphur Springs, W. Va. W-74 
Bed-tailed hawk H-246, B-288 
Bod-throated loon L-196 
Bedtop grass. See in Index Bent- 
grass 

Beduetio ad absurdum, a method of 
proof in geometry G-61 
Beductlon, in chemistry C-171, picture 
C-173 

Beductlon division, or melosls, in 
biology, a type of cell division, pio- 
toijraph H-3836 

Bod viper, red adder, copperhead, or 
copper-belly G-361, picture S-170 
a pit viper V-302-3 
Bed waterhuck, picture A-219 
Bed Wing, Minn., town on Mississippi 
River, 40 ml. s. e. of St. Paul; pop. 
9962; named for an Indian chief; 
mi.ssionary post here in 1886; pot- 
tery, clay pipe, marine motors, 
shoes: map M-192 

Redwinged blackbird B-162, color 
plate B-137 
scientific name B-163 
Redwood, a sequoia S-79-80 
lumber S-80: cutting L-2 18 
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Redwood City, Calif., 23 mi. s.e. of 
San Francisco: pop. 12,463; out 
flower Industry; cement, leather, 
lumber. 

Bee. See in Index Arikara 
Beed, Ezekiel (18th century), Ameri- 
can inventor of first nail-making 
machine N-2 

Beed, James A. (born 1861), Ameri- 
can political leader and lawyer: 
born near Mansfield, Ohio; prose- 
cuting attorney of Jackson County, 
Mo. 1898-1900; mayor of Kansas 
City, 1900-04; U. S. senator from 
Missouri, 1911-29, opposed League 
of Nations. 

Beed, Stanley Forman (born 1884), 
Jurist, born Mason Co., Ky. ; general 
counsel Reconstruction Finance 
Corp. 1932-35; solicitor general of 
U. S. 1935-38; appointed associate 
Justice U, S. Supreme Court 1938, 
by President F. D. Roosevelt. 

Reed, Thomas B. (1839-1902), Amer- 
ican statesman, born Portland, Me., 
oongres.sman from Maine ,1876-99, 
Republican leader and speaker of 
House 1889-91 and 1895-99; called 
"Czar” Reed because of his strin- 
gent rulings (continued as perma- 
nent rules of procedure) to in- 
crease effleieney of Hou.se: able 
parliamentarian and witty public 
speaker. 

Beed, Walter (1851-1902), American 
army surgeon and bacteriologist, 
born in Gloucester County, Va. ; 
established laboratory for instruc- 
tion in bacteriology for army med- 
ical officers ; researches in malaria 
and typhoid during Spanlsh-Amer- 
Ican War contributed greatly to 
knowledge of those diseases: P-46 
yellow fever discoveries M-270 
Eeedblrd, name often u.'sed for bobo- 
link in middle United States. 
Eoedbuck, a South African antelope, 
so called because it frequents reedy 
places near water. 

Beed College, at Portland, Ore. ; 

founded 1911; arts and sciences. 
Beed furniture F-222 
Reed organ, harnionlnm, or cabinet 
organ 0-260, picture M-322 
Beeds, a group of musical instru- 
ments M-323, W-136 
Roods, various tall hollow-stommed 
grasses G-136J 
dwellings made of S-110, 111 
pens P-103, picture P-104 
swamp societies W-49 
Beef points, of a sail B-164 
Beefs, coral C-362-4 
atolls of Pacific P-6 
Florida Keys K-16 
Great Barrier C-364, picture C-363, 
map A-3720, 6 
Red Sea R-62 

Roelfoot I,ake, lake 18 miles long in 
n.w. Tennessee, extending slightly 
into Kentucky; hunting and fishing; 
state property: map '1-46 
formed by earthquake E-136 
Reel oven B-230 

Bceso, LIzette Woodworth (185(3- 
1936), American poet, born Balti- 
more County, Md. (‘A Branch of 
May’ ; 'A Quiet Road' ; 'A 'Victorian 
Village', autobiography). 

Reeve, Arthur Benjamin (1380—1936), 
American writer of popular detec- 
tive stories, born Patchogue, N. T. 
(‘Adventures of Craig Kennedy’ ; 
'Exploits of Elaine’; 'Pandora'). 
Reeve, a bird. See in Index Ruff 
Eeove, in English history, an admin- 
istrative officer D-46 
Befeotory, to monasteries M-233-4 
Eefereo, in court decisions J-231 
Referee, in football F-161 


ji— French ii, German «: .(Jem, i7o; t/iin, «ten; )i=:French nasal (Jean) ; g/i=Frenob j (a in azure) ; K=German guttural o/t 
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Roforenoo-Oiitllnes 
Africa A-43-B 
Agriculture A-60 
American Heritage XJ-256o-cl 
Ancient History A-192-S 
Architecture A-274-6 
Asia A-334^6 
Astronomy A-3S0-1 
Australia, Nerv Zealand, and the 
Pacific A-376-7 

Austro-Hungarian Region A-383 
Balkan States B-20-1 
Biology B-lie-18 
Botany B-206-7 
Canada C-B7 

Character Education C-142-3 
Chemistry C-181 
China C-221J) 

Communication C-32ic~d 
Conservation C-S44--G 
Current events H-310a-h 
Benwark D-E4 
Economics E-lBS-i 
, Education E-187-8 
Europe B-337-9 
France F-184-6 
Geography G-3B-8 
Germany G-766-77 
Great Britain and Ireland Q-144-6 
Home Economics H-327-9 
India and Afghanistan 1-43-4 
Industrial Revolution I-74o-p 
Industries and Industrial Arts 1-76-8 
Italy 1-173-5 
Japan J-105 

Language and Literature L-02-3 
Mexico M-143 
Middle , Ages M-160-2 
Music M-319-21 
Mythology M-3 27-30 
Nature Study N-40-3 
Netherlands and Belgium N-74-6 
North America N-153-B 
Painting: P-so-l 
Physios P-196-7 

Physiology, Hygiene, and Medicine 
P-207-9 

Political goiance P-294-S 
Psychology P-303 
.Races of Mankind R-11-12 
Renaissance and Reformation B-77-8 
Russia, Poland, and the New Baltic 
States E-1946-195 
Safety Education S-3 
Sculpture S-e5-6 
Sociology S-186-8 
South Amerioa,S-210-ll 
Spain and Portugal S-282-4 
Sweden and Norway S-340-1 
Switzerland S-367 

United States, Geography and Indus- 
tries U-199-206 

. United States History U-252-6 
“Vacation Aotivltlea v-226d~l 
Vocational Guidance V-329-30 
“World War, 2d:: W-180 
Zoaiogy Z-227-S1 
Referen'dum, in government 1-78-9 
Rellco (ra~fe'ohd) , Llclnlo (born 
1885), Italian composer and Roman 
Catholic priest : composed liturgical 
music and a sacred opera, ‘Cecilia’. 
RoflninB, of metals M-122-3 
Refining, of petroleum P-149-B0, plo- 
turea P-150, 151, 0-220 
Reflecting . galvanometer :C-6 
Befloctfng telescope, or ; reflector 
T-38-40, G-lOB 
speculum metal: A-1S2, 

Reflec'tlon, in physics 
Infra-red rays E-14-15 
light L-126-0; law of L-126J mir- 
rors M-109i total reflection, jplo- 
fU7l 1,-127 

radio waves R-26 : In upper atmbs- 
phe"( , .1, 'll, f V-ij.i 

sound S-196, pictMre S-195! echo 
E-11.3-1 

Reilee'ter lire C-47, 17i/ 

BeQox, simple, unlearned, and auto- 
matic roaotlon of a muscle or gland 
to stimuli R-68-4, B-221-2, 223 
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Koflex angle. In mathematics G-47 
Reflex are, cellular structure of nerv- 
ous system that furnishes the mech- 
anism for reflex action R-es 
Reforestation. See in Index Forests 
and forestry; Conservation 
Reform Acts, In England P-78 
of 1832 E-275, P-78, P-lOO, R-177 
of 1887, Disraeli and D-71 
of 1884-85 P-78 
of 1918 and 1928 W-133 
Reformation, Protestant R-66— 7, Out- 
line R-78 

American colonies A-I60-I 
hibliography R-78 

chief leaders: Calvin C-35; Collgny 
C-SOO; Hubs H-363; Knox K-37; 
Luther L-220-li “Wyollf W-191; 
Zwingll Z-232 

Counter Reformation R'67. See also 
in Index Counter Reformation 
educational progress E-174-5 
England R-86 
Elizabeth supports B-2B5 
exiles welcomed B-272 
Henry VIII begins H-27S : More op- 
poses M-2B7 
King James Bible B-103 
Mary and the reaction M-73 
Puritans P-369: Cromwell and the 
Puritan Revolution C-400-1 ; 
Charles I C-148, 149 
France C-300, F-180 
Huguenots H-354. See also in In- 
dex Huguenots 

Germany R-66-6: Charles V’s fight 
against heretics G-147; Luther’s 
preaching L-220-1: Thirty Tears' 
War T-80, G-189-90 
music, influence on M-SIO 
Netherlands W-103 
Renaissance a factor toward R-74 
Bootland S-46-7, K-37 
Switzerland S-351, C-36. Z-232 
Wales W-3 

Reform BUI of 1832, England B-27B, 
P-78 

Peel opposes P-loo 
Russell champions R-177 
Reformed, clinrchos, name applied to 
churches which grew out of the 
Protestant Reformation, especially 
Swiss, Dutch, and German churches 
of Calvinistic doctrine. The Re- 
formed Church In America, for- 
merly known as the Dutch Re- 
formed Church was founded by New 
York and New Jersey colonists from 
the Netherlands; the Reformed 
Church in the U. S., commonly 
called the German Reformed 
Church, was founded by German 
settlers In Pennsylvania ; other 
branches, Christian Reformed 
Church and Free Magyar Reformed 
Church in America; total member- 
ship in U. S. about 800,000. 
Refracting tclesonpe, or refractor 
T-38-40 

Refrac'tlon, of Infra-red rays R-14-15 
Refraction, of light L-126— 7, pictures 
L-127 

double refraction, picture L-131 
law of L-127 
lenses L-96v8 
prism causes S-241 
rainbows R-46 
telescopes T-38-9 
Reftaotive Index L-126-7 
Refractories, heat-resisting materials 
C:180, :B-238, G-101. See also i» 
Index Heat-resisting materials 
Refrigerated food lockers C-290 
Refrlgera'tloo R-87-^70 
air conditioning E-BB 
canning Industry C-74 1 

cold storage C-299, R-70, pioturea I 
H-87, 89: eggs P-330: fish, picture I 
F-142; fruit Pj211-12j meats 
M-98, plcfares M-IQO; refrigerated 
food lookers C-299 1 

dry ice C-82, R-B8 I 
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electric and gas refrigerators H-70, 
pictures B-236, R-BS 
freezing mixtures F-194 
fruit industry P-211-12 
ice 1-2 
loe cream 1-4 

insulation: cork C-366; glass wool 
' G-106 

invention of machines R-68 
lack of, in Middle Ages S-249 
mechanical systems R-08-70 
princinlos of R-68, G-18 
quick freezing R-68, V-31H) 
railroads R-67-8 

refrigerants for gas or electric re- 
frigerators R-70 
ships S-128, R-68 

temperature In food compartment 
R-70 

Refrigeration engineer 
vocation V-322 
Refugees 
Jews J-218 
migration of M-16S 
2d World War W-178tt 
Regal lily, or royal Illy, a hardy 
perennial plant (lAUum regale) of 
the lily family, native to western 
China. Grows S to 6 ft. high, erect 
with narrow, deep green leaves 
thickly scattered on stem: flowers 
at top of stem, large trumpet- 
shaped, white flushed with yellow 
in center, purple-brown outside, 
fragrant. 

Re'gan, one of King Lear's two cruel 
daughters, in Shakespeare’s trag- 
edy K-22 

Rogoncy, name given to furniture 
styles of France and England. 
French regency flourished during 
the years when King Louis XV was 
a minor, English regency, more 
simple and more dignified In design, 
received its name from regency of 
George IV ; modern English regency 
less formal in both curves and 
ornamentation 
French regency 1-102 
RogenoTation, in biology, the replace- 
ment of lost parts, or the renewal 
or repair of injured tissues 
earthworm B-138 
human skin S-167 
hydra H-383 
lizard's tail L-170 
snail’s eyes S-167 
snake’s skin S-leo 
starfish S-277 
tapeworm W-1806 

Regeneration, in radio R-22, 27, dia- 
gram JS.-ZX 

Regenerative furnafle. In iron and steel 
industry 1-144 

Regensburg (ra'gdns-b\irK), Ger- 
many, also Rutlsbon, commercial 
and manufacturing town in Ba- 
varia on Danube River 65 ml. n.e. 
of Munich; pop. 77,000; once free 
Imperial city; scene of important 
victory by Napoleon in 1809: map 
G-66 

Danube commerce D-IS 
Eogont, one who governs during the 
minority, absence, or Incompetency 
of the : sovereign ; also, a member of 
the governing board of certain uni- 
versities. 

Regent (re'gdnt) diamond, or Pitt 
diamond D-BS, picture D-63 
Regent’s Park, London L-189 ' 

Regent Street, London, a famous miiei 
long' street laid out 1818 to Connect 
the Prince Regent’s (George IV) 
residence with Regent’s Park. 

Roger (rd'ger), Max (1873-1916) 
German composer of classical 
works marked by a wealth of po- 
lyphony and rich, bold harmony, 
Reggio Calabria (.red'gO kd-ld'bre-d), 
seaport of a. Italy on Strait of 
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Messina; pop. 120,000; silk, per- 
fume, olive oil; earthquakes 1783, 
1808; ancient Greek city Regium 
mirages M-189 

Begglo nell' Emilia inel ia,-mSl'ya), 
commercial anil manufacturing 
.city in n. Italy so ml. n.e. of Genoa 
on branch of Po River; pop, 90,000; 
cathedral, ■works of art. 

Regicides (rep'i-sjda), in English his- 
tory,. those persona directly re- 
sponsible for execution of Charles 
I ; especially the 67 members of 
High Court of Justice -who voted 
for the death penalty; they were 
later proscribed 

Judges’ Cave at New Haven N-88 
Bogillns (re-gW'B.s) , ancient lake 
near Rome, now disappeared 
battle of R-130: festival on anniver- 
sary, picture R-141 
Keg'lment, in TJ.S. Army A-3071>, o 
Regin ire' yin or r&'Svn), in Norse and 
German mythology S-140-1 
Regina (re-gi'na), capital of Sas- 
Icatchewan; pop. 53,364; railroad 
and trade center: R-70, mop C-60b 
Regional planning. See also in Index 
City planning 
land use L-61c 

recreation and amusements Ij-93d 
Regis College, at tVeston, Mass. ; 
Roman Catholic institution for 
women, founded 1927 : arts and 
sciences. 

Registered mail P-318 
Registered stocks and bonds S-291 
Registrar, of college 11-268 
Beginm, ancient Greek city in Italy, 
now, Reggio Calabria. 

Rdgnler (rdn-pd'), Henri Eran«oIs 
Joseph de (1834-1936), French poet 
and novelist; beautiful, highly per- 
fected , style ; member of French 
Academy; , P-198 
chief works P-199 
Regrosslort, in reading R-68 
Regression, law of, in heredity B-118 
RegulfW' Army A-307(;-d 
Regular clergy d-232, M-234 
Regular verbs V-282 
Regulators, in North Carolina N-169 
RegUlus Marcus Atllius 

(8d century s.a,), Roman general 
and consul in first Punic 'War; cap- 
tured by Garthaginiansand executed. 
Eegulus, a bright star S-274, charts 
S-2760, g 

right ascension S-276a 
Rcfhan, Ada (1860-1916), American 
actress, born Limerick, Ireland) as 
leading lady for Augustin Daly and 
later as star won recognition both 
in high comedy and farce (Rosalind 
In ‘As You Like It'). 

Rehobo'am (9637-9877 B.O.), king of 
Israel, son of Solomon J-216 
Rel (rd'g) (plural, rels), a basis of 
coinage In Brazil under former sys- 
tem based on mllreis; 60 reis, the 
smallest coin, worth about 1.2 cents 
in U.S. money when Brazilian cur- 
rency is at par. 

Reich (riic), Eerdlnand (1799-1882), 
German physicist and metallurgist; 
discoverer, with H. T. Richter, of 
indium. 

Reich, German noun meaning govern- 
ment, state, empire: genitive form 
Beicha used in many compound i 
words, as Reiohskanzler, chancellor 
of the state, etc. 

Rclchenau (nK'eri-ott) , Walter von 
(1884-1942), German general; on 
general staff in 1st World War; in 
1940 headed drive in Belgium and 
■ n. Prance, later fought in Russia. 
Relchenbach iri'Ken-l>dK), town in 
e. Germany 80 mi. s.w. of Breslau: 
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pop. 31,000; Prussian victory over 
Austrians 1762; place of convention 
1790 guaranteeing integrity of Tur- 
key; alliance against Napoleon 
1813. 

Kelchsbank, agency through which 
financial regulations and coinage 
laws of German government are 
carried out; created 1875; law of 
June 1939 gave Fuehrer Hitler com- 
plete oontrol of its policies. 
Reichsmark (rSKa'-mitrle) ■ See in Index 
Mark 

Reichsptennig (riKa'pfen-iff) . See in 
Index Pfennig 

Retchsrnt (mcs'mt), a state council 
in the legislative system of Ger- 
many made up of elected represen- 
tatives from each state ; established 
1919 ; in 1934 legislative powers 
taken over by Reich cabinet. 
Relohstadt iriK'ahtdt), Duke of, title 
given by his grandfather, Emperor 
ii'rancis I of Austria, to Napoleon 
II (1811—32), son of Napoleon and 
Marie Louise; called L’Aiglon 
("little eagle") ; body sent to Paris 
by Adolf Hitler in 1940 to rest in 
Napoleon's tomb: N-10 
Reichstag iriKa'tdK) (German, "em- 
pire day"), in medieval times a 
meeting of emperor and vassals ; 
evolved into German imperial diet; 
name given in 1871 to national 
parliament of Germany and re- 
tained as name of chief legislative 
body after fall of Empire in 1918 ; 
members (one for every 60,000 
voter.s) are elected for 4 years; 
under Nazis made advisory body 
during Empire G-73 
Reid (rdd), George Agiicw (born 
1860), Canadian painter, born 
Wlngham, Ontario; known for 
genre, figure, landscape, and mural 
paintings ; series of paintings in 
municipal buildings, Toronto ; 
principal of Ontario College of Art, 
Toronto, 1912-1929 
Indians watching the approach of 
Columbus, picture A-141 
Reid, Ogden Mills (born 1882), Amer- 
ican newspaper man, born New 
York, son of Whltelaw Reid; be- 
came editor of New York Tribune 
iBerald Tribune) 1913. 

Reid, Robert (1862—1929), American 
painter, born Stockbridge, Mas-s. ; 
influenced by Impressionists ; well 
known as mural painter (works in 
Library of Congress, Washington. 
D, G, ; Massachusetts State House, 
Boston; Appellate Court House, 
New York City) ; easel paintings 
are landscapes and figures. 

Reid, Samuel Chester (1783-1861). 
American naval officer, born Nor- 
wich, Conn.; commanded privateer 
General Armstrong in War of 1812; 
in repulsing a British attack at 
Payal, 1814, he detained British 
ships on their way to New Orleans, 
thereby enabling Jackson to make 
adequate preparations to save the 
city; designed present G. S. flag, 
with 13 stripes and the addition 
of a star for each new state. 

Reid, Thmnas (1710-96), Scottish 
philosopher and psychoiogiet, who 
taught that common sense is enough 
to explain certain fundamental be- 
liefs, such as the existence of 
material world; claimed that man ! 
has instinctive knowledge of first 
principles; foremost of the Scottish 
school of philosophers. 

Reid, (Thomas) Mayne (1818-88), 
Irish writer of tales of adven- 
ture and hunting romances; lived 
In U.S, 1840-49, traded with In- 
i dlans, fought in Mexican War 
(‘Scalp Hunters’: 'White Chief; 
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The Rifle Rangers’ ; ‘The Boy Tar’ ; 
'Afloat in the Forest’). 

Held, Whltelaw (1837-1912), Ameri- 
can journalist and diplomat, born 
at Xenia, Ohio; war correspondent 
and story writer under pseudonym 
"Agate” ; after 1872 editor and 
principal owner of New York 
Tribune, succeeding Horace Greeley ; 
Republican nominee for vice-presi- 
dent 1892; ambassador to France 
(1389-92) and to Great Britain 
(1905-12), where he became pop- 
ular social figure as well as re- 
spected diplomat. 

ReidsvlIIe, N. C., industrial city in 
n. w. of state; pop. 10,387; Ameri- 
can Tobacco Co. plant here is known 
as “home of Lucky Strike cigar- 
ettes"; textile mills: map N-168 
Reign of Terror, in French history 
F-204 

Danton D-13 

executions; Lavoisier F-45; Louis 
XVI L-203; Marie Antoinette 
M-64; Madame Boland R-127 
Jacobins dominate J-181 
Marat M-59-60 
Robespierre R-117 
Rochambeau opposed to R'120 
Relkjavik. See in Index Reykjavik 
Reims ireme, French rShs), or 
Rhelms, France, City in n.e. Prance 
100 mi. from Paris; pop. 115,000: 
R-70-1, maps F-179, W-168 , 

cathedral R-70-1, picture C-100: 
architecture A-269: sculptures 
S-64-6 

coronation of Charles VII, picture 
C-lSl 

Boliicarna'tlon. or transmigration of 
the soul H-293, B-269. P-S74 
Reindeer R-71, C-84, picture B-71 
Alaska A-lOO, 106, picture A-106 
Arctic regions A-278 
Lapland L-64, picture T-12S 
length of life, average, piotograph 
A-198 

prehistoric, picture C-119 
Russia, piofitre R-179 
Siberia A-326 

Reindeer Lake, in n.e. Saskatchewan, 
Canada; 2487 sq. ml.; mop C-60b 
Reindeer moss, a lichen most abun- 
dant in arctic and subarctic re- 
gions; large starch content: L-122 
Rotnecke Fuchs, German for Reynard 
the Fox, character In old beast-epic 
F-166. S-303i, picture S-303j 
Reiner, Fritz (born 1888), Hungarian 
musical conductor; conductor, 
Budapest, Dresden, Cincinnati, 
Pittsburgh ; head, orchestra depart- 
ment, Curtis Institute of Music, 
Philadelphia; composed for string 
quartet and for voice. 

Kolnforoed concrete B-264-6, piotare 
B-267 

bridge construction B-240 
Keinlmrdt (tin'll art). Max (1873- 
1943), Austrian theatrical director, 
producer of pantomime 'Suraurun', 
spectacle play ‘The Miracle’, 
Wilde’s ‘Salome’, Shakespeare’s 
‘Midsummer Night’s Dream’ (also 
in motion pictures), and many other 
plays; an innovator in use of 
simple settings, : syrabollzlng an 
emotion or a scene; often used 
elaborate machinery, especially 
lighting devices, to create illusion 
of simplicity and of bringing audi- 
ence into the action of the play ; 
removed to U.S. 1936 
settings 11-77, D-97 
Reis, Philipp (1834-74), German in- 
ventor of :early telephone T-3t 
Heiscli (risli), Gregory de (died 1685), 
German prior; wrote a small popu- 
lar encyclopedia ‘Margarita Phllor 
BopUica’: pieiare E-165 


krzFrench German ?i ; .(iem, i?o ; Wiln, 


I 


Hien; )i=French nasal (JeaA) ; ak=:Frenoh ; (g in azure) : jt—German guttural oh 

217 . , 


'^1 


,w»^ 

Fact'- Index 


RBJANE, GABRIELLB 

Kgjane (l'a~zhdn*') i Oabrielle (1857— 
1920), French emotional actress 
notad for har vivacity ; ‘Madame 
Sans GSne’ and ‘Zaza’ made her 
as great a favorite in England and 
America as she had been In France. 
Kelntive prononn P-S51 
Relative weight. See Speoiflo gravity 
Relativity, theory ot, in physics 
B-211-13 

Mlchelson-Morley experiment M-149 
Belay, in telegraphy T-32 
automatic cable transfer C-6 
HellablUty, in oharaoter. Outline C-142 
Relief, In printing B-293--4 
Belief, In sculpture S-52, pictures 
S-S2-4, 57, 60 

Belief and BelmhllUntion Administra- 
tion, TTnited Nations W-lTOh 
Belief Corps, Woman’s, Civil War or- 
ganization P-89 
Belief measures P-302—3 
agricultural. See in JndeiB Agricul- 
ture, subhead economic problems, 
relief 

drought area D-llsd 
flood areas P-loeS 
Hoover’s measures H-337— 8 
postwar, for war victims W-179h 
Red Cross activities R-S9-62, B-S2 
F, D, Roosevelt’s measures R-146e, }, 
i, l-m, 71-0 : food stamp plan A-B7 1 
work relief (CCC, NYA, PWA, 
WPA) P-SOS, B-146fl 
Salvation Army S-19 
’Beileio Medici’ (“Religion of a phy- 
sician”), contemplative soliloquy 
and religious treatise written by 
Sir Thomas Browne. 

Relisiona of the rvorld R-71— 2. See 
also in l7iclea> Animal worship; Na- 
ture worship ; Sun worship j and 
chief religions and religious organ- 
izations by name 
American Indian 1-83-4 
ancestor worship; Africa A-39; 
China C-380, C-219, 2210; Japan 
a-189-90 

architecture influenced by ; Egyptian 
A-257, B-208: Gothic A-267-9 
denominations, or sects R-72.’ 

United States, chart XJ-ISS 
drama Influenced by D-91, 93 
magic, relation to M-29! fetishism 
M~32 

music influenced by M-309, 310, sll, 

. 316, 317 

mythology M-soe-so 
origins In Asia A-332, Outline A-3S6, 
plotwes A-320 

painting influenced by P-lB-16, 
M-20 . 

primitive society, place In F-9-lo 
soulpture influenced by: China 
C-221h; Egyptian S-B2-3; medie- 
val S-B6; oriental S-64-B 
Itellgtous festivals H-323 
RcIIkIous liberty. See also in hidex 
Huguenots ; Reformation ; Puritans ; 
Martyrs : 

American colonies C-233, A-160-1, 
IBS: Maryland M-78; Massachu- 
setts Bay Colony A-151 j Penn- 
sylvania P-116, A-161; Rhode 

Island B-97 

bill of rights B-109: U. S. Constitu- 
■ ; ■ tlon, text ir-218 
English Toleration Act P-369 
first toleration act in America M-78 
Religious orders M-232-B.: See also in 
l7ide(t chief orders by name, as , 
Franciscans, Je,sults, etc. 

Religions songs M-3l’i. See also m 
Intieo! Hymn : , 

‘BoUquea of Ancient English Poetry’, 

, :hy Percy E-288 
Remainder, in, subtraction S-316-16 
Remariiue ird-mdrlc'') , Brioh Marla 
■ (born 1898), German author, borri 
Osnabracfc, : Hanover ; Joined Ger- 
:,man infantry at 18 ; Injury, to hand 


during war prevented career as 
pianist; taught in country school, 
became peddler. Joined gipsy band, 
studied automobiles, became racing 
driver, finally turned to writing and 
editorial work; 'All Quiet on the 
Western Front’, ‘The Road Back’, 
and Three Comrades’ are novels 
depleting life during 1st World War 
and postwar period ; ‘Flotsam’ is an 
account of life in exile; voluntary 
exile from Germany after 1920; 
came to U- S, 1940. 

Bembrandt irem’hrS.nt) Harmenszoon 
van Bijii (1606-69), Dutch painter 
R-72-3, P-18 
drawing method D-lOO 
etching.s E-295 

Frans Hals compared with H-202 
landscapes P-21 
self-portrait, picture R-72 
‘Syndics of Cloth Hall’, picture P-19 
“Bemembor tlie Alamo” T-60 
“Remember the Maine” S-235 
Bomenyi (rem'an-ye) , Ednard (1830- 
98), Hungarian violinist; forced to 
leave Hungary because of part In 
insurrection against Austria; went 
to U.S, in 1849 and to England, 
where he was violinist to Queen 
Victoria; readmitted to Hungary 
1860; masterly technical skill 
Brahms accompanist for B-218 
Bemlgins (re-mii'i-usy, Berol, or 
Rcmy, Saint (437?-633), bishop of 
Helms and friend of Clovis, whom 
he converted to Christianity; fes- 
tival October 1. 

Bemington, Frederic (1861—1909), 
Illustrator, painter, sculptor: born 
Canton, N.T. ; depicted life on 
western plaln.s in vivid, stirring, 
realistic style (’The Last Stand' j 
‘Conjuring the Buffalo Back’); 
wrote ‘Pony Tracks’, 'Crooked 
Trails’, and other books. 

Remington rifle F-BO 
Bemington typewriter T-17B 
Bemizof (rd'mS-zdf'), Alexis Mlkhnllo- 
vlflh (born 1877), Russian novelist 
R-197 

chief works, list R-108 
Bom'ora, a carnivorous fish. See in 
Index Shark-sucker 
Remote control, by radio R-25 
Bemsoheid, Germany, city in Rhine 
Province, Prussia, 18 mi. s. e. of 
Dttsseldorf; pop. 105,000; Iron and 
steel products. 

Rem'sen, Ira (1848—1027), American 
chemist, discoverer of saccharin, 
with C. Fahlberg; president of 
Johns Hopkins University 1901-12; 
founder and editor of American 
Ghemiaal Joumial; author of ‘In- 
organic Chemistry'. 

Bemuda (rd-wip'dffi), or saddle hand, 
band of saddle horses used as re- 
mounts on cattle ranch C-110, 111 
Remus (re'-mws). twin brother of 
Romulus, mythical founder of 
Rome R-148 

Bomus, Uncle, Negro teller of tales 
collected by J, C. Harris F-ISB 
Bcmy, Saint (sdA ril-me'). See in 
Index Remiglus, Saint 
Renaissance (rcn-d^sihis') R-73-7, 
OutU7ie R-77-8 

architecture. See in Index Renais- 
sance architecture 
art R-74 -b 
bibliography B-78 
Borgia family B-19B 
Crusades Influence 0-406 
Dante D-10 

discoveries and explorations R-77 
drama D-94 
Dtirer D-120-1 

eepftomio changes R-7e-7 : Commer- 
cial Revolution C-322, I-74-74a 
education B-173-4 


RENNER, KARL 


England H-277 : Chaucer, forerunner 
C-lBS-160; literature B-284; More 
M-2B7 

Prance, under Francis I F-186 
furniture 1-98-100, F-223 
Ghiberti G-84 
Holbein H-818 

Humanist movement B-173, R-74 
Italy R-74-B: Florence F-107-8: lit- 
erature R-73-4, I-1S4 
Jewelry G-25-6 
later period R-76 
libraries L-104, R-74 
literature R-73-4 
Medici M-107 

metal work M-ia3-4, pictures M-124. 
12B 

Michelangelo M-14e-8 
musical development M-310 
north of the Alps R-74, 75 
painting P-15-16, B-74-S, Outline 
P-30 

philosophy Influenced P-17S 
popes as patrons of art: Julius 11 
J-228; Leo X L-98; Plus'll P-226 
Raphael R-BO-1 
Rubens R-170-1 
Savonarola S-32 
sculpture S-66-S, pictures S-67-9 
textiles; brocades, picture T-e7; silks 
T-64; tapestries T-66 
towns, growth of R-75-e 
trade expansion R-76-7, C-322 
Vinci, Leonardo da V-299-300 
wood-oarvlng W-IS6-8, pictures 
W-137, 139 

writing influenced by B-177 
BrnalBsanco, Second, or Greek Revival 
In art 3-69-60 

Benuissance architecture A-270, B-7B 
American revival A-a72: Boston 
Public Library, piotwe B-200; 
U.S. Capitol, picture W-23 
baroque and rococo A-270-1 
Chateau of Chenonoeaux, picture 
P-170 

Colonial influenced by A-271 
Louvre, pictures E-sss, E-S30 
Palazzo Vecohlo, picture 1-169 
St. Paul’s Cathedral, London L-lae, 
picture L-182 

St. Peter’s Rome B-140, 142, picture 
A-268 

Bennn (nl-nSft'), Ernest (1828-02), 
French author, philosopher, reli- 
gious historian and Biblical orltlo; 
studied for Catholic priesthood, but 
became exponent of skepticism 
(’Etude sur les orlglnes du Chrls- 
tlanlsme’, Including 'La Vie de 
Jflsus’) : F-197 

Bcnns'ance, See iji Index Renaissance 
Renault (ril-1i6'), I'liHlp Francois 
(died after 1744), French pioneer; 
as part of scheme of John Law, 
went to Illinois to mine lead; se- 
cured Negro miners in West Indies. 
Rendering, of oils F-IO 
Renfrew, Baron, title borne by Prince 
of Wales, of Great Britain, after 
1404. 

Bo'nl, Gutdo, See in Index Guido 
Renl : 

Renter, Joseph E. (born 1887), Amer- 
ican sculptor, born Union City, 
N. J.; noted for relief panels and 
garden figures; professor in Tale 
University School of Pine Arts 
’Speed’, picture F-4b 
Bennenkampf (rm'eih-kdTnpf), Putil 
Charles von (1854-1918), Russian 
general, commander cavalry divi- 
sion in Russo-Japanese War, par- 
ticipated In invasion of Bast Prus- 
sia (1914) ; removed and dismissed 
from the service xipoh failure to pre- 
vent German capture of Warsaw: 
killed py the Bolsheviks 
battles of Tannenberg and Mazurian 
; Lakes W-1B6 

Renner, Karl (born 1870), Austrian 
statesman,, first chancellor of Aus- 
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trlan republic, later secretary for 
foreign affairs, resigning 1920; 
wrote words for 'Oesterreichlsohe 
Bundeshyrane', Austrian national 
song. 

Eennos (.rSn), manufacturing city 190 
mi. w. of Paris on Vilaine and Ille 
rivers; pop. 100,000; cathedral, uni- 
versity; B-219 
Ren'net C-164 

Ben'nlii, oaseinrdigesting enzyme of 
gastric juice D-eS, 69 
Reno, Marcus A. (18a6?-1889), Araeri- 
oan military leader, born Illinoi.s; 
distinguished for bravery in Civil 
War but was dismissed from service 
after campaign against Sitting Bull 
(1876) for failure to support his 
men; C-415, N-165 
Reno, Nev., largest city in state, 25 
mi. n. of Carson City; pop. 21,317; 
mining, lumber, and cattle center; 
state university; map N-77 
Renoir (.run-war'), Auguste (1841- 
1919), French painter; excelled In 
portraits of children and female 
nude.s; his landscapes have distinc- 
tive light effects and delicate har- 
monious colors 
Impressionist P-24 

Rensselaer (rSn'aS-Wr'i , N. T., city on 
Hudson River opposite Albany; pop. 
10,768; felt, chemicals, dye.s, medi- 
cines, lumber products. 

Rensselaer rolyteehnlo Institute, at 
Troy, N. T. ; for men; founded 1824; 
opened 1825; first engineering 
school in: U.S. ; civil, meohanioal, 
electrical and ohemieal engineering, 
arohltebture, arts, science, business 
administration, chemistry, biology, 
and physics. 

Bent, in economics E-160 
Beniinclatlon of War, Treaty lor the, 
ofiiolal name of Kellogg-Brland 
Pact, or Pact of Paris. See in Index 
Kellogg-Brland Pact 
Rep, a ribbed fabric resembling pop- 
lin, but heavier; made of cotton, or 
of slUt or wool In combination with 
each other or with cotton; used 
chiefly for drapery and upholstery. 
Repairing and luondlng, clothing 
8-90-1 

Reparation Commis-slon W-ITB, 176 
Reparations, 1st World War W-173 
Bank of international Settlements 
I-llO 

Dawes and Young plans W-176 
fixed In 1921 W-17S 
Lausanne treaty reduces W-177 
moratorium H-33S, 337, W-177, pic- 
ture W-ns 

Ruhr seized for default W-17S-6 
United States withdraws from com- 
mission PI-219 
Repeating rifle P-60 
Repetition, in learning L-Sl; M-H3 
Replcv'in, a legal action enabling a 
person to regain possession of goods 
or chattels unlawfully held; the 
court Issues a writ compelling the 
return of property and the owner 
gives a bond to try the case and 
comply with judgment. 

Reporters and reporting 
newspapers N-109 

RepoussO (nl-pn-ad'), a type of em- 
bossing B-268 

BeppUer (rep'ler), Agnes (born 1858), 
American essayist, born In Phila- 
delphia of French parentage ; her 
light, bantering style often conceals 
serious criticism of life and litera- 
ture ( ‘Books and Men’ ; ‘Essays in 
Idleness'; 'M6re Marie of the Ursu- 
Unes’; ‘The Fireside Sphinx’; 'In 
Pursuit of Laughter’). 
Representative government. See alao 
in Index Damocraoy 
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proportional representation for mi- 
norities M-302 
types D-48 
Vermont V-288 

Bepresen'tatives, House of, U.S. C-332- 
i, picture U-220 

apportionment C-S32, table G-334 
established by Constitution, text 
U-212 

impeachment powers 1-26 
office building W-24, picture W-25 
salaries of members U-231 
Reprisals, In international law 1-168 
Reproduction, of living organisms 
B-112, 114-6, Outlines B-117, B-206, 
picture B-113. See alao in Index 
Cell; Embryology; Fertilization; 
Heredity; Pollen and pollination; 
Seeds 
asexual 

budding, picture C-121: coral polyp 
C-364; hydra H-366; jelly-fish 
J-210; liverwort L-166; yeast 
Y-204 

fission or dividing: amoeba A-189, 
picture A-ia 8 ; diatoms D-04 
spore formation S-7B: algae A-120; 
bacteria B-13, picture B-12; 
diatoms D-64: lichens L-122; 
mushroom M-306 

vegetative: cuttings (begonia) 

B-aB, (grape) G-136: runners 
(strawberry) 8-306; tubers (po- 
tato) B-269, P-325; underground 
stems (grasses) G-137 
sexual B-117, F-120-7 
alternation of generations B-117, 
S-76: ferns P-24, 26; jelly-fish 
J-210; mosses M-270-1 
hermaphroditic (both sox organs In 
same individual) ; earthworm 
E-137| tapeworm W-lSOo 
oviparous E-192, 1-86; birds 

B-124-8; fish P-71; lobster L-178 ; 
mammals M-44; oyster 0-262; 
turtle T-iee 

parthenogenesis (without fertiliza- 
tion) 1-88: aphids A-226; honey 
bee B-76 

reflexes concerned with R-e4 
viviparous E-192, 1-86: mammals 
M-44; tropical fish A-234; vipers 
V-303 

Rep'tlleg R-78 
bibliography H-313/7 
birds evolved from B-120, 121, F-21 
classified R-78, Z-229: alligators 
A-129; crocodiles C-S98— 9; lizards 
L-169-72; snakes S-169-73; tur- 
tles and tortoises T-166-7, T-110 
eggs. See in Index Egg, subhead 
reptiles 

evolution B-S41, R-78, L-172, dia- 
gram A-200 
migration M-166 

prehistoric A-204-10, G-42: fossil 
footprints, picture P-162 
vertebrate oharaoteri.'jtlcs V-290 

Reptiles, Ago of A-204— 10, G-42 

Reptilia, a class of vertebrates com- 
prising reptiles Z-229 

‘Bepubllc’, by Plato P-247 

Republic, or representative demneraey, 
form of government In which sov- 
ereign power of the state Is exer- 
cised by representatives chosen by 
the people. See alao in Index 
Ilemooraoy 

Repub'lican party, U.S. P-292. See 
also in Index names of presidents 
before Civil War U-245 
first president, Lincoln L-142, U-246 
first presidential candidate CJ-SI 
following Civil War U-845, 247 
gold standard M-14, 15 
presidents elected, Hat P-422 
Progre.ssive split under Theodore 
Roosevelt R-162, T-2, 3 
reconstruction policies C-268-7 
"stalwarts” and ‘‘half, breeds” In 
Garfield's campaign G-14-15 
tariff policy T-136 


RESISTANCE, ELECTRIC 

! Kopiiblicnn party (J6ffer.sonlan), also 
called Demoeratlc-Kepiiblican P*‘291 
Jefferson’s leadership H-206, J-208-9 
Republican River, rises in n.e. Colo- 
rado and flows 500 mi. e. and s.e. 
across s. Nebraska and n. Kansas 
to Kansas River; maps K-l, N-57 
Repulsion, electrical E-22a, 221 
du Fay discovers E-231 
Roquiem (re'hiol'-em or reh'wi-em') t a 
service in memory of the dead, par- 
ticularly a requiem mass, or a mu- 
sical setting for the service 
Brahms B-21S 
Mozart M-295 

Reredos (rer'dds), decorated screen or 
wall behind altar in a church 
Pala d’Oro in St. Mark’s, Venice 
B-290 

Rcsaca de la- Palma da Hi 

pdVmd'it place in s. tip of Texas 
near Matamoras where Taylor de- 
feated Mexicans 1848. 

Kescuo boll, submarine, pioture S-314 
Research 

archeological A-250. See also in In- 
dex Archeology 

foundations for. See in Index Foun- 
dations 

industrial 1-117-8, 1-75: automobile 
A-S90 

magazines as source M-26 
mental dsflciency M-118 
scientific S-42-3 
using a library L-lOSp-r 
Research Council, National. See in 
Index National Research Council 
Reseda (rg-ao'dd), the mignonette 
genus of plants M-162 
Reservations, Indian. See i7i Index 
Indians, North American, subhead 
reservations 

Reserve, United States Naval N-51 
Reserve oflicers 

U.S, Army A-307o,' commissions 
A-307C 

U.S. Navy N-51 

Reserve Officers* Training Corps 
United States Army A-S07o; junior 
division A-307O 
United States Navy N-51 
Reserves, in banks B-41, F-21-2 
Reservoir, for water. See also in Index 
Dam 

Catskill aqueduct system A-236, pio* 
tnres N-120 

construction problems D-6b~7 
created by dam D-6, 6 b 
flood control F-IO60 
Lahontan, picture 1-149 
Tulsa, piettire 0-219 
Resettlement Administration H-146p . 
Resht (reshf), chief silk-making and 
exporting town of Persia near Cas- 
pian Sea; pop. 90,000: map A-332b 
Resid*ual soils S-191 
'^Resinous** electricity E-221, 231 
Besinox, a synthetic plastic P-246 
Rosins (rejs'inm), sticky or solid sub- 
stances exuded by plants or pre- 
pared by chemical synthesis; insolu- 
bility in water distinguishes from 
water-soluble gums: R-78, G-188, 
P-2457c~I/ 246. See also in Judex 
Gums 

amber A-140 
balsams G-188 
copal G-188 
dragon’s blood G-188 
kauri G-188 

laundry soaps contain S-177 
mastic G-188 
oleo-reslns G-188 

synthetic P-245i--46, R-78i derived 
from cellulose, chart C-123: from 
corn, chart C-360b 
varnish V-273, P-32b, map P-32a 
Resiatance, electric E-221-2 
measurement of, pioture E-224 
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pure metals vs. alloys A-132 
radio R-IS, 21 
symbol R-24 

Resistance conplinsr, in radio, diagram 
R-23 

Resistance welding, electric "W-TO 
Resistivity, of electrical conductors 
B-221 

Resistor. See in Indeto Rheostat 
"Resist” processes. In dyeing D-122 
Resonance, electrical E1-2S0, R-19 
Resonance, in sound S-197 
Resonator, device for analyzing musi- 
, cal overtones S-197 
Respighi (rd-spe'pe), Ottorino (1879- 
1936), Italian composer, born Bo- 
logna ; works for orchestra ( ‘Sin- 
fonia Dramatioa’ ; ‘Pines of Rome’) ! 
operas ( ‘La Rlamma' ; 'The Sunken 
Bell'); compositions for piano, or- 
gan, violin; songs. 

Respira’tion, or breathing R-79— 80, 
piotopropik H-2B8a. See also in In- 
dex Gills 

artificial P-63-4, R-80, pioture P-63 
carbon cycle, piotograph P-238a 
comparative study of 
amoeba A-188— 9 
fish P-70, picture R-79 
insects 1-87 
porpoise P-305 
snails S-168 
sponges S-2G1-2 
whales 'Vf-TT 

diaphragrn chief muscle for D-63 
emotion affects E-2a2 
hygiene of H-374 
lungs L-219 

plants P-23a-9, W-48, picture L-88 
regulated by reflexes R-63, B-221 
swimming, importance in S-34S 
Rcepiratory center R-80, R-63 
Restancant 
etiquette H-S12 

Rcstlf de la Bretonne (rSa-tSf dH Id 
hrii-tdn'), Nicolas Eclm6 (1734- 
1806), French writer; published re- 
vealing stories of underworld and 
novels based on fancy and actuality 
flying man, picture A-66 
Restlgouche (rSa-tS-Sgalt'y, a river 
326 ml. long forming part of bound- 
ary between New Brunswick and 
Quebec; flows into Bay of Chaleur; 
famous salmon and trout stream. 
Restora'tlon, In English history, term 
used for the reSstablishraent of the 
monarchy and accession of Charles 
II to the throne (1660) ; also for 
the period following this (to 1688) : . 
C-160 , 

literature E-286 ! drama D-98 
Resumption of specie payments, in 
U.S. (1879) M-320», H-262 
Grant recommends (3-133 
Resnrrco'tton, of Jesus Christ J-214 
Easter celebration E-140 
Rcsnrrw.tloii Bay, Alaska, oh B. coast, 
picture A-lOi 

Resurreotion i>lant, or rose of ilerloho 
C-2 ; 

Resuscitation F-63-4, picture 'S'-QS 
Reszke iresh'kH), Edouard de (1855- 
1917), Polish dramatic basso, One 
of foremost of hla time; l>rother of 
:*■ Jean de R ■ 

Reszke, Jean do (1850-1926), Polish 
. “ operatic tenor, the greatest of his 
S' time; especially distinguished In 
Wagnerian rdles; after 1902 devot- 
ed himself to teaching in Paris: 
picture 0-232 , 

Retail trade 

advertising A-23; 24, 240 
chain stores C-137-137d 
coBporatlve societies 0-356-8 
credit percentage C-39S 
department stores I'I-228-9 
, tnstalmeht buying 1-93 
I Vocational opportunities V-827 


Bethberg, Elisabeth (born 1894), Ger- 
man soprano; debut 1916; opera 
and concert in Europe and U. S.; 
naturalized U. S, citizen 1939. 
Re'thondes (ro-tdnd'), a French vil- 
lage 6 mi. e. of ComplOgne ; near 
Rethondes, the Germans on Nov. 
11, 1918, after surrender to the 
Allies, signed the armistice which 
ended the 1st World War; at the 
very same place, in the 2d World 
War, the French signed an armis- 
tice on June 22, 1940, after sur- 
render to Germans. 

Betlc'ulum, a compartment of the 
stomach of a ruminant R-176 
Bet'lna, inner layer of the eyeball 
E-349-350, diagrams E-349, 360 
Retort, for gas manufacture G-22 
Retort furnace F-218 
Retreat of the Ten Thousand, retreat 
of Greek force in Asia Minor, 401- 
399 B.C., made famous in the ‘Anab- 
asis' of Xenophon: X-197, chart 
H-208 

Retriever, a hunting dog D-83 
Retrograde motion, planets P-229-30 
Betroussago iru-trg-sdzh' ) t in etch- 
ing E-296 

Betting, of hemp H-272, picture H-373 
Reuben (r'tt^hdn'), in the Bible, eldest 
son of Jacob, ancestor of the tribe 
of Reuben. 

‘Reuben James’, United States de- 
stroyer W-178t 

Beuohlln (roik'Hit), Johann (1465- 
1522), German scholar, pioneer of 
the "new learning” and father of 
study of Hebrew and Greek in 
Germany; made famous and suc- 
cessful struggle against bigots who 
wished to burn or oonflsoate all 
Jewish books except Bible 
‘Letters of the Obscure Men’ R-66 
Bdunlon (rd-ii-nS-6A') Island (for- 
merly Bourbon), volcanic island 
and Frenoh colony in Indian Ocean 
420 ml. e. of Madagascar; 970 sq. 
ml.: pop. 210,000; highest peak, 
Pltondes Neiges, 10,070 ft.; sugar, 
rum, coffee, vanilla, spioes; cap. St. 
Denis: map A-332o 
Beuss (rols), a district of the state 
of Thuringia, Germany ; 441 sq. ml. ; 
formerly two separate principalities, 
Reuss-fjrelz and Reuss-Sohleiz- 
Gera. 

Reuter, Fritz (1810-74), German 
novelist cut mine Stromtid’). 
Reuter, Paul Jnllns, Baron von (1821- 
99). German-Engllsh capitalist, 
born Casscl, Germany; helped to 
develop the electric telegraph sys- 
tems of Europe and was first (1849) 
to organize a central bureau for 
gathering and distributing news to 
subsorlhing newspapers ; moved his 
famous Reuter’s News Agency to 
London in 1851. 

Beval (rd'uaz), Esthonia. See Tallinn 
Bevellle (rdu-d-Zd'), the military sig- 
nal for morning rising, played in 
camp on bugle or drum 
bugle score in U.S, Army B-262 
Bevelllon i'nH-vS-y&n') , 3. B, (died 
after 1792), Frenoh wall paper 
manufacturer; factory in Paris de- 
stroyed by mob In 1789, considered 
beginning of Frenoh Revolution 
panel papers W-1 

Revelation, Book of, or Apocalypse, 
last book of New Testament; con- 
tains messages to churches of Asia 
and recounts number of visions ; 
authorship and Interpretation dis- 
puted but It is generally considered 
Apostle John was author and that 
visions refer symbolically to prom- 
ise of hear relief for Ghrlstians 


from Roman oppression 
four horsemen of I-l 
Bevel stoke,, John Baring, Baron (1863- 
1029), English financier, member 
famous Baring banking firm; direc- 
tor Bank of England; receiver 
general of Duchy of Cornwall, 
1908-29 ; expert on German repara- 
tions after 1st World War. 
Bevelstoke, Canada, a town Of British 
Columbia about 250 mi. n.e. of Van- 
couver; pop. 2736: map C-60b 
Rev'enue, income of a government, 
derived from taxes of various kinds. 
See in Index Tariff; Taxation 
Revenue, Internal, defined T-17 
Revenue, Internal, Bureau of, U. S. 
U-223 

Revenue Cutter Service C-289, 290, 
L-123 

Reverberation, sound S-196, E-143-4 
Reverberatory furnace, furnace with 
vaulted ceiling that deflects flame 
and heat 1-142, 144, picture C-369 
Revere (re-ver'), Paul (1736-1818), 
American Revolutionary patriot 
R-80-1 

craftsman A-176, R-81: tea set made 
by, picture F-42 
home B-202, picture B-201 
ride celebrated (April 18) H-320 
Revere, Mass., suburb of Boston on 
the n.e.; pop. 34,405; celebrated 
beach resort; named for Paul 
Revere. 

Reversing Palls, at Saint John, New 
Brunswick S-7 

Reversing switch, in Street-cars S-307 
Rovor'slon to type, return of domes- 
ticated plant or animal to ancestral 
type. See also in Index Atavism 
goldfish G-116 
pigeon P-216 

Eevl'val of Learning R-73— 7. See aha, 
in Index Renaissance 
Revolution, in political science 
Marxian theory C-324d-28 
syndicalist theory 0-326 
Revolution, American R-81-92, chart 
H-S06, Outline U-263. See also in 
Index names of leaders, states, and 
events 

bibliography U-265, 266 
Continental Congress R-8B, 86, 87 
89, picture R-ai 

cost, funding the debt N-IS, H-206 
Declaration of Independence D-27~30 
financial problems’ R-87, M-220i: 

Morris M-260-1 
firearms F-48-60 
flags P-98-0, color plate F-90 
foreign aid R-88: amount spent by 
French F-201: De Kalb D-39i La- 
fayette L-64: Rochambeau R-120 
handicaps and advantages , of Amer- 
icans R-S6-8 

Loyalist emigration C-69, N-81 

N-180, S-7 

navy, American N-B6d-e 
organization of colonists R-85 
political parties P-291 , 

treaty of peace R-92: Jay J-206 
uniform U-180 

Causes and preliminary events B-81-8, 
A-168-60 

Acts of Trade R-86 
British rule, defects of R-84, A-169- 
60: George III Q-62-3 
conciliation plans R-86: Burke 
B-278; Chatham C-166 
; Oaspde burned at Providence R-98 
"intplerable’’ acts , R-88, 86, 86 
Mecklenburg Declaration of Inde- 
pendence N-I69 

mercantile system C-322-3, C-86, 
■A-1B9'. ■ 

taxation R-62-S, 84: Stamp Act 

S-269-70;,'' ■ 

“Westminster Massadre’’ V~288 
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revolution, french 


Fact-Index 


RHINE RIVER 


teacters R-88 
Adams A-IS 
Barry, John B-61-2 
De ICalb D-39 
Franklin P-1 BO 
Gates G-26 
, Greene 0-176 
Hamilton H-204 
Hancock H-206-7 
Henry, Patrick H-280 
Jay J-206-6 

Jones, John Paul J-228-7 
ICosclusko K-40 
Hafayette 1,-64 
Marion M-66 
Morris M-260~l 
Otis 0-264 
Paine P-12 
Pulaski P-363 
Putnam P-371 
Rochamheau R-iao 
Steuben S-287 
Washington W-10 
Wayne W-68-9 

MiUtary and naval operations R-89- 
92 

Arnold's treason A-309-10! Andre 
A-198 

Bunker Hill B-271-2 
Burgoyne’s surrender S-28 
Cambridge headquarters C-S6 
Camden D-39 

Hale’s patriotic mission H-199 
Indians aid British 1-68 
Kings Mountain S-216, S-8B 
Lexington and Concord L-lOO, R-81 
Long Island L-195, B-249 
Marlon’s raids M-66 
naval operations R-88, N-B6d-e.- 
Barry B-B1-2J John Paul Jones 
J-226-71 flag P-98, oolor plate 
P-90, picture R-90 
New Bedford, Maas. N-81 
Old Northwest conquered C-259 
Tlodnderoga A-12a-9 
Trenton T-188 
Valley Porge V-269 
"Wyoming Massacre” P-117 
Yorktown t-207, R- 91-2 
Bovolutioni Pronoh F-200-4. See also 
{n'-IP;d$al ' French Revolution 
BevolnRon, Mexican M-142e-/ 
JCevoliitlon, Puritan. See in Jndeio 
Civil 'War, England 
Bevolutlou, Russian. See in Index 
Russia, history of 

Revolutionary Tribunal, a powerful 
court established by the National 
Convention during French Revolu- 
tion; sentenced numerou.s persons 
charged with political offenses to 
guillotine without fair trial; sup- 
pressed 1793 
proposed by Danton D-13 
Revolution of 1088, EIngland, called 
the "glorious revolution of 1688”; 
overthrew James II; J-183 
Revolution of 1830, the .Tuly Revolu- 
tion in Paris, France, which drove 
out the Bourbons and was followed 
by revolts throughout Europe F-181 
Belgium B-90 
Charles X deposed C-1B2 
Italy 1-157: Mazzini imprisoned 
M-94 

Lafayette and L-5B 
Louis Philippe made king L-203 
Revolution of 1848, revolutionary 
movement which spread from 
France throughout most of Europe 
E-S24 

France L-203, F-181 
Germany G-73; emigration to Wis- 
consin W-125, 126; Prussia P-3B9; 
William I and W-90 
Hungary H-S61, K-40-1: Francis 
Joseph made emperor F-186 
Italy 1-137: Garibaldi G-IB; Maz- 
zini M-94: Victor Emmanuel 
crowned V-294 


Revolution of nlanets P-229, 233. taMe 
P-231 

Revol'ver, small firearm with re- 
volving chambered cylinder P-50, 
52, picture P-49 

Bexford, Ebon Eugene (1848-1916), 
American poet, born Johnsburgh, 
N.Y. : best known for his ballad 
‘Silver Threads Among the Gold’. 
Reykjavik, or Reikjavik irdk-yd-veh') , 
capital and largest city of Iceland 
on s.w. coast; pop. 37.000; univer- 
sity ; port ice-free in winter : 1-56, o, 
map E-326dj picture 1-5 
Keylcs (rii'les), Carlos (1868-1938), 
writer of Uruguay L-67to-m 
ReyjnoBd (rd-mon'), Jean, French 
enamelist of 10th century; member 
of the Reymond family of enamel- 
ers at Limoges 
enamel by, picture E-266 
Roymont (ra’mdnt), Ladlslas Stanis- 
las (1868—1925), Polish author of 
short stories and novels; from a 
strolling actor and a railway work- 
er developed Into one of Poland’s 
greatest writers; 4-volume novel 
‘Peasants' won Nobel prize for lit- 
erature, 1924; keen observation and 
sympathy ("rha Comedienne’; ‘Tha 
Promised Land’ ) . 

Rey'nard the Fox (German Reinecke 
Fuchs), popular character in old 
beast epic F-166, S-303i, picture 
S-303I 

Reynaud (rd-nB'), Paul (born 1878), 
French statesman; member Cham- 
ber of Deputies 1919 and 1928-40; 
held various cabinet posts 1930- 
40 ; premier and foreign minister 
March to June 1940, when he re- 
signed; held for trial for “war 
guilt” 1940. 

Reynolds, John (1713—88), British 
naval oflioer, first royal governor of 
Georgia (1764-56) ; called first 
legislative assembly, established 
courts, and welcomed settlers but 
soon became despotic; returned to 
navy after recall. 

Reynolds, Sir Joshua (1728-92), Eng- 
lish portrait painter; ranks with 
Gainsborough among great Eng- 
lish masters; most successful and 
fashionable in his day (‘Mrs. Sid- 
dons as the Tragic Muse’; portraits 
are ’’historic monuments as well as 
sympathetic works of art”) : P-22 
‘Age of Innocence’, picture P-19 
Dr. Johnson and E-286 
•Rezal'eh, Persia, official name for 
Urmia or Urumlyeh, Persia, town In 
n. w. near Lake Urmia; pop. 80,000 ; 
traditional birthplace of Zoroaster; 
Armenians massacred by Turks 
1915 

mission P-131 

Reza Khan Fahlavi, See In Index 
Pahlavi, Reza Shah 
Bozinof (rd'ean-df), Nicolai Petro- 
■vitoli, Baron (died 1807), Russian 
explorer; made settlement in Cali- 
fornia: S-26 

Bezonville (ru-edd-vel'), village In 
France, involved In battle of Gra- 
velotte (1870), picture F-180 
Rezyl, a synthetic plastic P-246 
RPC. See in Index Reconstruction 
Finance Corporation 
Blmdamantluis (.r&d-d-m&n'thds ) , in 
Greek mythology, brother of Minos, 
king of Crete, made with him Judge 
In underworld because of his 
"Rhadamanthlne” inflexibility. 
Rhambha, See in Index Dovl 
Rhamnaceoe (mwl-hd'ae-d). See in 
Index Buckthorn family 
BhapBodists (rdp'sd-diats), In ancient 
Greece a group of men who wan- 
dered about reciting . epic poetry, 


sometimes their own but more often 
that of Homer and other poets. 
Bhapgofly, in music, a term applied to 
an irregular, impassioned composi- 
tion, such as the rhapsodies of 
Brahms and the Hungarian rhap- 
sodies of Liszt. 

Rhea (re'd), in Greek mythology, 
sister and wife of Kronos, and 
mother of the chief gods U-261 
Rhea, South American bird of the , 
Stritthionidae family; related to but 
distinguished from the ostrich by 
its smaller size, better developed 
wings, and Its three-toed instead of 
two-toed foot; color slate gray or 
white 

hunted by Indians S-206 
Rhea, fiber. See in Index China grass 
Bhead, Louis John (1857-1926), 
American artist and author of 
books on fishing, born England; 
known for illustrations of children’s 
classics. 

Rhea Silvia, in Roman mythology, 
vestal, mother of Romulus and Re- 
mus R-146 

UheimB, France. See in Index Reims 
Rlieinburger (rln'ber-SSr), .Toseph Ga- 
briel (1839-1901), German organ- 
l.st and composer; one of most 
noted theory and organ teachers 
of his time; sonatas for organ, op- 
eras, and other compositions. 
Rhelntcls (rin'fels), German castle 13 
ml. s. of Coblenz; built 13th cen- 
tury. 

‘Rhelngold, Das' (dSs rin'ffoU), first 
opera in Wagner's series 'Der Ring 
des Nibelungen’ 0-232 
Rhein (rin) Rfver. See in Index 
Rhine River 

Khein'stcin, castle 17 mi. w, of Mainz, 
Germany. 

Rhen'isli Polat'lnata. See in Index 
Palatinate 

Rhenish Prussia, See in Index Rhine 
Province 

Rhenish stoneware P-3S2 
Rhenium, a chemical element, dis- 
covered 1925 C-176, tails C-168 
Bhe'ostat, or resistor, a device for in- 
troducing varying and known re- 
sistance into a circuit for control- 
ling the amount of electric current: 
picture E-224 

street-oar control box S-307 
Bheotron, beta ray generator X-202 
Rhe'sus monkey, or bandar M-230, 
picture M-226 

price paid for M-2S1, Z-221 
Rhetoric iret'o-rik) R-92— 3 
ancient Greece G-17S 
art of writing W-1B5-91 
figures of speech F-32-S 
Rhett, WllUam (flourished 1700), 
American colonial sailor S-214 
Rheumatism (rif'?nd-fi»m) , chronic or 
acute inflammatory disease attack- 
ing Joints, muscles, or heart 
germ infection causes G-80 
Rhine Province, Rhineland, or Rhenish 
Prussia, westernmost province of 
Prussia, bounded on w. by Holland, 
Belgium, and Luxemburg; 9462 sq, 
ml.; pop. 7,932,000; chief German 
mineral district; capital Coblenz; 
chief city Cologne: G-67, map G-68 
Hitler occupies W-178 
.Rhino (rim) River, German Rhein, In 
w. Europe, rising in Swiss Alps 
and flowing 850 miles north to 
North Sea; one of best developed 
inland waterways In world; R-93-4, 
G-66, maps B'328d, G-86 
canals to other rivers D-13, R-93 
cities on R-94: Cologne G-303-4 
delta in Holland N-e6, map B-87 
F'reneh boundary after 1st World 
War P-174 


(i=:Frenoh «, German ii; j)em, ^0 ; fliia, tften ; ft=Prenoh nasal (JeaA) ; aftsPrenohi (aln azure) ; jf=German guttural o?i 
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RHINOCEROS 


Fact-Iadex 


RICARD, JEROME 


Mouse Tower R-93, picture G-71 
source S-349-60, map S-3B1 
Rhinoceros (n-nos'e-rds) R-94-5, 
color plate A-sec-d 
ants attack, picture A-203 
capturing Z-219-20, R-95 
horns H-33S, B-94 
length of life, average, piotograph 
A-198 

prehistoric types A-210, picture 
C-119 

price paid for by zoological gardens 
Z-221 

tapir and horse related to T-10 
Rhinoceros beetle B-8B, picture B-81 
method of defense I-8B 
Rhinoceros igun^na I-ll, picture L-170 
Bhizo'bla, bacteria of the genus 
Rhisiobium N-147 

Rhl'zold, a rootlet in primitive plants, 
used only for attachment 
in liverworts I1-I68 
Rhizomes, underground stems B-269 
Bhodantlio (ro-ddn'thS), a,n annual 
plant (Sclipterum manglesii') of the 
composite family, native to Aus- 
tralia. Grows to 18 in.; hairy; 
flower heads white to pink; used 
as everlastings; also called Swan 
River everlasting. 

Rhode Island, New England state, 
•smallest in U.S. ; 1214 aq. mi.; pop. 
713,846; cap. Providence; R-9S-8, 
maps R-97, U-18ao 
bird, state B-122 

cities R-98, list R-96. See also in 
Index: names of cities 
cotton mill, first In'TJ.S. R-9B 
education: colonial schools E-176; 

Providence P-ses 
fisheries R-96 

flag F-93, color plate F-87: his- 
toric F-99, color plate F-90 
. flower, state S-279 
forests, state, table P-250 
government R-Se-S; colonial R-96- 
7, D-47; representation in state 
legislature R-98 

history R-97-8: Roger Williams 
w-104i King Philip’s War K-22-3; 
clipper ship trade P-367 
manufactures R-96-6, P-3S7 
name, origin of, and nlokname S-279 
natural features R-96-6 
products, ohart R-96, list R-96 
slave trade in isth century P-367 
suffrage R-97-8 

Rhode Island red, a breed of fowls, 
P-33S, picture P-337 
Rhode Island Stale College, at Kings- 
ton, R,I.; founded 1892; techno- 
logical sciences, graduate school. 
Rhodes (rods), Ceoil John (1863- 
1902), British South African finan- 
: • oler and statesman R-99-IOO 
Boers opposed by 8-202, R-99 
Rhodes, Bugene Manlovo (1869-1936), 
writer, born Tecumseh, Neb. ; cow- 
boy In New Mexico for 26 years; 
began writing career 1906; wrote 
poems, essays, stories ('Good Men 
and True’; 'Copper Strealc Trail’;, 
'Once in the Saddle’). 

Rhodes, ,Iamos Ford (1848-1927), 
American historian, born Cleveland, 
Ohio; retired from iron, steel, and 
coal business, 1885, to devote time 
to reading, travel, and writing 
( 'History of the Hnited States from 
the Compromise of I860’). 

Rhodes, also Rliodos, Italian Island, 
easternmost of Aegean Islands; 
principal island of the Dodeoanese; 

, over 500 sq. mi. ; pop. 62,000 ; chiefly 
Greek: R-98-9, maps B-18, G-164 
flag F-98, color plate F-89 
Rhodes, Colossus ot S-82, R-98, pic- 
ture 8-83 

Rhodesgrass, a perennial plant 
iChloris gayana) of the grass: 
family, native to Africa but natural- 


ized In s. U.S. Grows to 4 ft.; 
leaves narrow, one foot long ; flower 
clusters consist of many spikes 
at top of stem; used as hay. 
Rhodesia iro-de'si-d), a region In 
South Africa divided by Zambezi 
River into Northern Rhodesia (a 
British crown colony; 287,960 sq. 
ml.; pop. 1,345,000) and Southern 
Rhodesia (a British colony, largely 
self-governing; 150,000 sq. mi.; pop. 
1,390,000) : maps S-202, A-42a 
kraal or village, picture A-36 
named for Cecil Rhodes R-99 
products S-203, C-S67 
trade route to the sea M-294 
Victoria Palls V-296-7 
Zambezi River Z-216 
Rhodesian man M-46 
Rhodes Scholarships R-99— 100 
Rhodium, a chemical element resem- 
bling platinum; makes hard alloys 
with gold or platinum; table C-168 
found with platinum P-247 
Rhodoohro'slte, a mineral of manga- 
nese carbonate M-182 
Rhododen'dron, a flowering Shrub 
R-lOO, picture F-120 
poisonous to live stock P-274 
pollen grain, picture P-126 
Riio'dolite, a red variety of garnet 
from North Carolina, used as a 
gem. 

Rho'donito, pale red trlclinlc mineral 
consisting essentially of a manga- 
nese silicate, MnSiOi, manganese 
spar; found in Harz Mts., Germany, 
Urals of Russia, In Hungary, Italy, 
and Sweden; used for ornamental 
stone, especially in Russia. 

Rhodope (rdd'd-pd) Mountains, a 
southern arm of the Balkans in 
Macedonia and Thrace: highest 
point 9600 ft.: map B-18 
Rhodopliycene (rd-d6-/i'sd-e), the 
class of red algae B-2O6 
Rhodos, Italian island. See in Index 
Rhodes 

Rliombns, an oblique-angled equilat- 
eral parallelogram. 

Rhondda IrOn'da), David Alfred 
Thomas, Viscount (1866-1918), 
British food controller in the 1st 
World War; for 22 years member 
of Parliament; made immense for- 
tune from coal mines. 

Rhone iron), a river of Europe ris- 
ing in Swiss Alps and flowing 
through s.e. France 600 mi. to Med- 
iterranean: R-lOO, map E-32ed 
Avignon on, picture P-i77 
delta P-172: growth of P-201 
Geneva on G-29 
Lyons on L-224 

Rhone-MaTsellles Canal, France R-lOO, 
F-174, table C-4SS 

Rhouo-Rhine Canal, in Prance, table 
C-433 

Rliu'barb, or pieplant, an edible plant 
R-100-1 . 

when and how to plant G-13 
Rhyme (.rim), in poetry P-268-9, 270 
Rhynchocephalla ( ring-kS-s6-fa' li-d), 
order of llzard-llke reptiles, extinct 
but for one species, Splienoddn 
punotdtum., commonly called the 
spheHodon or tuatara L-172, R-78 
classified Z-229 

Rhyuohophora (ring-kdf'o-rd), a divi- 
sion of beetles with head prolonged 
like a beak with tiny jaws at the 
tip; weeyils or snout beetles: W-e6 
Rhy'ollte, a light-weight lava M-184, 
L-73 

Rhys (res), Ernest (born 1869), Brit- 
ish author, born London, of Welsh 
parents; educated as mining engi- 
neer ; edited 'Everyman's Library’ 
,1906-16 ; wrote critical works in 
English literature, books about 


Welsh folk-lore, and poetry 
(‘Welsh Ballads’: 'The Leaf Burn- 
ers’ ) . 

Rhythm 

activity and rest periods L-93a 
music M-S18-19 
avoided in early church M-310 
notation for M-318-19 
primitive M-308 
poetry P-267-9, W-187 
prose W-187 

Rlad, El, oasis In Arabian desert. See 
in Index Riyadh 

Rial (re'dl), a monetary unit of 
Persia, nominally worth about 8V4 
cents ; also a silver coin of Morocco, 
worth about 60 cents. 

Rialto (re-dl'to), bridge In Venice 
V-278 

Bib, in human body, a slender curved 
bone attached to the spine and 
forming part of the chest wall; of 
the 24 ribs, the upper 7 pairs are 
called true ribs because they are 
attached to the vertebrae and di- 
rectly to the sternum; the lower 6 
pairs are false ribs, so-oalled be- 
cause they are not directly at- 
tached to the sternum; any of the 
two lowest pairs, which are at- 
tached only to the vertebrae, are 
called floating ribs: S-166, pictures 
S-166 

broken, treatment P-66 

Rib, snakes S-169 

Bibaut (re-bo'), or Bibault, Jean 
(1520-65), French Huguenot navi- 
gator; as agent of Coligny estab- 
lished Protestant colony near 
Port Royal, S. G. (1562) and later 
aided Port Caroline settlement on 
St. Johns River, Florida; slaugh- 
tered, with most of his men, by 
Menendez 

voyage (1662) P-110, map F-111 

Rlhbentrop, Joachim von (born 1863), 
German foreign minister, born in 
Wesel (Rhineland) ; In business In 
Canada, 1010-14; in German army, 
1914-20; made ambassador, to Eng- 
land, 1986; appointed foreign 
minister, 1988; negotiated pact with 
Russia, 1980; picture W-178d 

Ribbon Falls, highest uninterrupted 
waterfall in Tosemite Park, 1612 
ft. 

Ribbon-flsh, any of various deep-sea 
forms with long, ribbon -like bodies 
oar-fish, an example P-72 

Ribbon seal S-70 

Ribera (rd-bd'rd), Jos6 (or Giuseppe) 
(1688-1856), Spanish painter; a 
leader ot Neapolitan school in 
Italy; called Lo Spagnoletto, 
"Little Spaniard.” 

Rlbcs (H'bSs), a genus including the 
currant and goo.seberry C-414 

Riboflavin, vitamin G V-31i, 312 
in bread B-231-2 

Rlbot (re-bd'), Alexandre FOlix Jo- 
seph (1842-1923), French states- 
man : minister of foreign affairs, 
of finance, premier ; active in fur- 
thering Pranoo-Russian alliance. 

Bibot, Thdodule Armand (1839-1916), 
French psychologist; emphasized 
physical element of mental activi- 
ty; founded and edited Revue PMl- 
osophigue; einormously influenced 
other French psychologists. 

Ribwort. See iu /itde® Plantain 

Rlcard (fS-kdr'), JdrOme Sixtus 
(1860-1980), Jesuit priest and as- 
tronorner, born in France; came 
to America In 1873; taught at and 
beoanie a trustee of University of 
Santa Clara, Calif. ; believed that 
weather could be forecast long in 
advance by noting sun-spots and 
was extremely successful in fore- 
casting by this method. 


Key — cope, dt, fffir, fdst, wh(it, fgU;md,:ydt,f 9m, there; Ice, Wt; row, wdn, fdr. ndt, dfl; odre, bdt, rjfde, f^ll, bflrn. 
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Uicardo irl-klir'do'), David (1772- 
1823), English Jew, economist and 
financier; infiuential in establishing 
modern conceptions of currency and 
banking ; he believed that profits or 
wages could be changed only at the 
expense of each other — the so-called 
iron law of wages. 

Blcoio (ret'chO). See to Jnde® Rizzlo 
Bice, Alice Hegan (1870—1942), Amer- 
ican novelist, born Shalbyville, Ky. 
('Mrs. Wiggs of the Cabbage 
Patch’, humorous tale of a ragged 
optimist, one of first and most pop- 
ular of Its kind). 

Klee, Cnle Young (1872-1943), Amer- 
ican writer, born Dixon, Ky. ; hus- 
band of Alice Hegan Rice; best 
known for magazine verse; also 
wrote poetic dramas and novels 
(‘Stygian Freight’, verse; "Porzia’, 
poetic drama). 

Rice, Elmer L. (born 1892), American 
playwright, born New York City; 
graduate of New York Law School; 
won Pulitzer award, 1929, for his 
'Street Scene’; also wrote ‘On Tri- 
al', ‘For the Defense', ‘The Adding 
Machine’, ‘We the People’ ; deals 
chiefly with U.S. city life. 

Rice, Henry Mower (1816—94), Amer- 
ican politician, born ’Waltsfieid, Vt. ; 
influential with Indians in terri- 
tory of Minnesota; one of first two 
senators from new state. 

Bloc, James (1843-82), English nov- 
elist; collaborated with Sir Walter 
Besant. 

Bice, a cereal B,-101-3 
flour makes a cement C-128 
food value R-IOS 

growing C-221-221Q, pictures C-21B, 

221a, 6, B-102 

introduced Into Europe G-406 
Japane.se festival, picture H-321 
mode of eating in Madagascar M-17 
pest, bobolink B-166 
producing regions K-101, 103 
China C-221-221CI, R-101, 103, map 
C-214, pictures C-215, 221o, b 
East Indies, picture B-142(I 
Hawaii, picture H-239 
India 1-37, R-1Q3 
Indo-Chlna I-7So, picture I-73rt 
japan J-188, R-101, pictures R-ZOl, 
102 

Malay Peninsula M-42 
Philippines P-16 B, pictures P-160, 
167 

South America, piciooraph S-204 
Thailand T-73a, b 
United States B-103! Arkansas 
A-295; Louisiana L-204, A-56; 
South Carolina S-213 
slave labor A-167 
social aspects of rice growing R-103 
starch made from S-276 
vitamins in R-103, V-311, 311b - 
Bicc-bird, common , name of a number 
of beautiful Oriental birds ; the 
Java sparrow, a cage bird, and 
other members of the Ploceidae 
family which feed on rice 
name for bobolink B-lflO 
Bice festival, Japan, picture H-321 
Blnc-fleld mouse M-293 
Klee Institute, at Houston, Tex.; non- 
sectarian; founded 1912 by William 
Marsh Rice, who. endowed it with 
his entire fortune of $10,000,000; 
arts, science, engineering, archi- 
tecture: H-348 
Bice paper P-61 
for walls in Japan J-197 
Kiehard, Saint, of Wycho (1197?- 
1253), English saint and bishop of 
Chichester, festival April 8. 

Blohard I, the Lion-Hearted (1157- 
99), king of England R-103-4 
John and J-222, R-103, 104 
leads Third Crusade C-404, R-103, 


pictures C-404, R-106 
municipal charters D-4e 
Robin Hood legends B-ilg 
sells claim to Scotland S-46 
Richard 11 (1367-1400), England 

R-104 

Chaucer’.s oJBoial career G-158 
Henry IV overthrows H-276, R-104 
Wat Tyler’s rebellion T-171-2, R-104 
Richard III (1462-86), England 
R-104-6 

Richard, Gabriel (1767-1832), French 
Catholic missionary, Michigan 
pioneer ; fled Revolution-torn 
France to labor first among French 
and Indians in Illinois, then in De- 
troit province, including Michigan 
and Wisconsin territory; tried to 
restrain liquor traffic of trading 
posts, exercised great influence over 
Indians, opened schools, imported 
first printing press and looms; 
delegate to Congress 1822-24. 
Richards, Ellen H. (184‘2-1911), 
pioneer of home economic.^ move- 
ment; instructor at Massachusetts 
Institute of Technology ('Chemis- 
try of Cooking and Cleaning’; ‘The 
Cost of Living') ; H-326 
Richards, Laura Elizabeth (1850- 
1943), American author, born Bos- 
ton, Mass., daughter of Julia Ward 
Howe; married Henry Richards of 
Gardiner, Me. ; imoliflc writer of 
verses and stories for children, 
girls’ stories, and biographies of 
famous women (‘Florence Nightin- 
gale' ; ‘Margaret Montforf ; ‘Cap- 
tain January’: ‘Hildegarde’ aeries) 
Richards, Theodore William (1868— 
1928), American chemist, born Ger- 
mantown, Pa.; taught at Harvard 
ovei' 30 years; awarded Nobel prize 
1914 for redetermination of atomic 
weights of many chemical ele- 
ments; made many Important ex- 
periments with heat 
work with isotopes C-189 
Richardson, Henry Handel, pen name 
of Henrietta Biciiardson, British 
novelist ; born and educated In Aus- 
tralia; later lived in London; after 
writing tor 20 years, became fa- 
mous with the publication of 
‘Ultima Thule' (1929), the closing 
volume of a trilogy on Australian 
life, first two volumes being ‘Aus- 
tralia Felix' and ‘The Way Home’. 
Blohardson, Henry Hobson (1838—86), 
architect, born Louisiana; revived | 
Romanesque influence: 3-264 ; 

Richardson, John (1797— 1863), Cana- j 
dlan iournallst and novelist; served 
in Canadian militia In War of 1812, 
and in regular British army; C-65 
Richardson, Owen WUIans (born 
1879), English physicist; professor | 
of physics at Princeton University 
1906-14; at King’s College, London, i 
after 1914; Nobel prize in physios. I 
Richardson, Samuel (1689-1761), , 
English novelist N-181-2 
Richard Yea and Nay, name given 
Richard I, of England, because he 1 
changed his plans so readily R-104 
Blchherg, Uonald B. (born 1881), 
American lawyer and public official, 
born Knoxville, Tenn.; practised 
law in Chicago; defended labor 
against corporations; co-author 
Railway Labor Act (1926) and 
NIRA (1933); general counsel 
NRA 1933-4; head policy commit- 
tee to supervise NRA 1934—5. 
Richelieu (resit-Hl-uil' ) , Cardinal 
(1585-1642), French churchman 
and statesman R-106— 6 
Corneille and C-370 
in Thirty Years’ War T-80 
Richelieu River, in Quebec province, 
Canada, outlet of Lake Champlain 


connecting with St, Lawrence River 
at Lake St. Peter; about 80 mi. 
long; discovered by Champlain; 
route of early explorers. 

Bichepln (resH-paii'), Jean (1849- 
1926), French poet, dramatist, and 
novelist; vigorous, outspoken style 
(‘Les Cares.seB', ‘Les BlasphSmes’, 
verse ; ‘Grandes amoureuses’, 
‘Flamboche’, novels; ‘Nana Sahib’, 
‘Le Chemineau', 'Don Quichotte', 
Plays). 

Bieliet, Charles (1850-1935), French 
physiologist, born in Paris; pro- 
fessor of physiology, University of 
Paris; awarded Nobel prize (1913) 
for work on sensitivity of body to 
serum injections. 

Richmond, Grace S. (born 18 66), con- 
temporary American novelist and 
short-story writer, born Pawtucket, 
R. I.; wife of Dr. Nelson Guernsey 
Richmond; her stories are simple, 
wholesome, and entertaining (‘Red 
Pepper Burns’: 'Rsd and Black'; 
‘The Listening Post’ ) . 

Richmond, Calif., industrial city on 
San Francisco Bay, 6 mi. n.e. of 
San Francisco; pop. 23,642; oil re- 
finery, railroad shops, automobile 
assembling plant, tile works, lumber 
mills. 

Rlclimond, England, residential sub- 
urb 9 mi. .S’.w. of London 
park E-277-8 

Richmond, Ind., industrial city and 
farming center 68 ml. e. of Indian- 
apolis, on Whitewater River; pop. 
36,147; farm Implement.?, overalls, 
kitchen cabinets, caskets; settled 
1816 by Friends from North Caro- 
lina; Earlham College; map 1-46 
Richmond, Ky., town 26 mi. s.e. of 
Lexington; pop. 7386; agricultural 
center; tobacco and livestock mar- 
ket; state teachers college; decisive 
victory of Confederates under Gen. 
E. Kirby Smith 1862: map K-11 
Richmond, Va., state cap. on James 
River; pop. 193,042: R-106-7, map 
V-S06 

Davis monument D-20 
Federal. Reserve Bank (6th) and 
district, map F-22 
first electric street railway S-307 
St, John’s Church, picture V-8O80 
state capitol, picture V-30Bb 
Richmond, University of, at Richmond, 
Va.; corporate name of 2 coBrdi- 
nate institutions, Richmond College 
for men (founded as seminary 1832, 
chartered as Richmond College 
1840, and under present name 
1921), and Westhampton College 
for women (opened 1914); liberal 
arts and sciences, law. 

Richmond Battlefields, national 
memorial in Tirginia N-22/ 
Klclimond Borough, New York City; 

pop. 174,441: N-134 
Richmond Heights, Mo., residential 
city adjoining St. Louis on the west: 
pop. 12,802; incorporated in 1013, 
Kiohmond Park, In Richmond, Eng- 
land, created by Charles I B-277-8 
Richter (riK'fdr), Hans (1843-1910), 
Austrian musical conductor, born 
Hungary; conducted in Vienna, 
Bayreuth, London, and other cities ; 
closely associated with Wagner and 
authority on his music. 

Ricliter (rlK'tSr), Hieronymus Theo- 
dor (1824-98), German metallur- 
gist; discoverer, with F. Reich, of 
indium. 

Rlehter, Johann Paul Friedrich (1763— 
1826), German novelist and humor- 
ist; commonly called “Jean Paul”; 
work usually fantastic and full of 
imaginative flights; quite popular 
in his own time but now little read 
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because of his rather baffling style 
C 'Quintus S’ixlein’ ; •Flegeljahre’, 
translated as 'Wild Oats' ; 'Titan' ) 
place in German literature G-BS 
Klclnns, a genus of plants including 
the castor bean C-9S 
Bich, a unit of measure, table W-e? 
Kiokardi George L. (Tex) (1871— 
1929), American prize-fight pro- 
moter; born Kansas City, Mo.; 
colorful early career as rancher and 
gambler in Texas, Alaska, and 
South America: B-2I0 
Biekonbacker, Edward Vernon ("Ed- 
die") (bom 1890), aviator, born 
Columbus, Ohio; noted as automo- 
bile racer; commander first Ameri- 
can aero unit to take active part in 
1st World War; credited with 26 
victories, retired at close of war 
with rank of major; given Congres- 
sional Medal of Honor; president 
Eastern Air Lines, Inc. ; lost in s.w. 
Paoiflo for 8 weeks when plane was 
forced down Oct. 21, 1842, while he 
was on inspection trip of U. S. Air 
Poroes in Pacific. 

Blckets, disease of childhood in which 
bones remain soft, producing deform- 
ities ; caused by dellolency in diet 
ultra-violet rays prevent U-177 
vitamin D prevents V-311o, 312 
Bickotts, Charles (1866-1931), Eng- 
lish painter, sculptor, engraver and 
printer, born Geneva. Switzerland ; 
edited ‘The Dial’ (1889-97); de- 
signed types used by his private 
(Vale) press (1896--1904) : T-174 
Blclcetts, John Bill, opens circus in 
America e-2376 

Blolt'shnw. See in Indom Jlnriksha 
Biddle of the Sphinx 0-808 
Blddlos il-107 

"IMde and tie” plan, in traveling T-124 
Bideau (rd-dd') Canal, Canada C-69, 
0-234,255 
Bideau EaUs 0-254 
Bideau lake, Ontario, at summit level 
of Kldeau Canal; 21 ml. long; out- 
lets In Ottawa River through 
Bideau River and In Lake Ontario 
through Cataraqul River; Little 
Rldeau Lake (6 mi, long) la about 
20 ml. distant. 

Bideau Blver, Ontario, stream flowing 
n. to Ottawa River 0-264 
"B.ider,'' of bill, tl. S. Congress V-292 
Bidgo, lola (1884-1941), American 
poet, born Dublin, Ireland; spent 
ohildhood In Australia and New 
Zealand; removed to U. S. 1907; 
verse shows Intense sympathy for 
the laboring and oppressed classes 
( ‘The Ghetto’ ; 'Sun-Dp' ; ‘Plrehead’ ) . 
Eldge, Major (17717-1839), Cherokee 
Indian, born Tehnnssee; name de- 
rived from military rank in Creek 
; War; farmer, trader, ancl leader of 
his people; in deflanoe of tribal law 
and probably with prospect of gain 
signed treaty (1836) ceding to U. 9. 
all Cherokee lands 6, of Mississippi; 

, killed In vehgeancf by opponents of 
, 'f reaty,;; ■' 

' ^Bidge, In physiography P-200 , 
Bldgeileld, Conn., residential town ; 

and summer resort : 16 mi. s. of 
i, i^anbury; pop, s'900. 

■fbattle' (1777) A-309 
'Bldgi>fl“Id Park, u T.. suburb of N^w 
York City on Hudson RlVer; pop. 

II, 277. 

Bidui-pulo, ' f 1 ili"'I'221o 

Kidacunoil, .V .1 -I' i> ntial suburb 

S ml. n.e. Paterson; pop. 14,948. 
Kldgnii.%, Kiiliorf il-o : 1929), Aroer-: 
lean ornithologist, born Mt, Carmel, 

III, ; curator division of birds, U. S. 

Museum, from 1880 till 
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his death (‘The Birds of North and 
Middle America’). 

Biding horseback, books about H-313e 
Biding Mountain National Park, a 
Canadian park in w. cent. Mani- 
toba; has big game sanctuary, 
mountain lakes, and resort facil- 
ities; established 1929; area 1148 
sq. mi. 

Bid'ley, Nicholas (1600 ?-56), English 
Protestant reformer, bishop of 
Rochester; burned for heresy, 
Bldpath, John Clark (1841-1900), 
American historian and educator, 
horn Putnam county, Ind. ; wrote 
large number of histories, in pop- 
ular style (‘History of the United 
States’. 'Rldpath’s History of the 
World’). 

Ble'beck, Johann Van, Dutch colonizer 
C-80 

BleT (re-el’), Eouls (1844-86), Cana- 
dian half-breed, leader of two re- 
bellions 

Red River rebellion R-62, M-54— 6 
Saskatchewan rebellion S-31 
Biemenschnetder (re'«te»-s?niI-dSr), 
Ttlman (called Melster Dill or Till) 
(14657-1631), German sculptor, 
one of the greatest of his day; as 
burgomaster of Wurzburg worked 
for Reformation and political free- 
dom; best' known for statues and 
wood-carvings In churches of Ba- 
varia. 

Bicnzl (rS-ent'aey, Cola dl (1318-64), 
Roman revolutionist ; overthrew 
aristocracy and attempted to re- 
establish Roman republic and world 
rule; hero of Bulwer-Lytton’s ‘Ri- 
enzl. The Last of the Roman Trib- 
unes’ 

monument R-144 
'BlenzP, opera by Wagner W-1 
Blosenbcrg. Eelix (born 1879), writer, 
engineer, and nautical authority, 
born Milwaukee, Wis. ; sailor, 1896- 
1907; degwe in civil engineering, 
Columbia University, 1011; became 
lieutenant commander In 1st World 
War; writings include 'Standard 
Seamanship’, ’East Side, West Side’, 
'Mother Sea’, and ‘The Paclflo 
Ocean’. 

Biosen Gebirge irS'eSn gH-blr'ffii), 
See in Indem Giant Mountains 
Blctschcl (.ret'shil), Ernst (1804—01), 
German sculptor; noted for por- 
traits (Luther monument, Worms; 
Goethe-Schiller monument, Wei- 
mar) and religious works. 

Biff, Er, rugged, low chain of moun- 
tains ooQupylng most of Spanish 
Morocco ; occupied by Riff Berbers 
or Rifflans; name also given to dis- 
trict. 

Blf'flans, Berber natives of the Rift 
(n. Morocco) 
war with Spain M-280 
BIfle, a firearm P-60-2, M-B 
Garand, pictures P-61, C-S37 
Springfield (early), picture P-49 
■Winchester. See Winchester rifle 
Blfllng, In firearms P-60 
In cannon A.-S21 

Biga ire'S&i, capital of Latvia, Bal- 
tic port at mouth of Dvina River; 
pop. 880,000: R-107-8, map E-326e 
Biga, Gulf of. Inlet of Baltic Sea be- 
tween Latvia and Esthonla, 100 by 
60 ml. ; receives Dflna, or southern 
Dvina River; named for city 7 mi. 
above; map E-32ae 

Biga, Treaty of, treaty between Rus- 
sia and Poland signed March 18, 
1931, by which Poland gained about 
44,000 sq. mi, with a population cf 
3,686,000, 

Blgel (ri'fjdj), a fixed star S-274, 
■ bharta S-276, 276/, h 
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Blgglng, of sailing ships S-119, B-164 
Biggs, Kate Douglas. See in Index 
Wlggin, Kate Douglas 
Blghl (re'ffe), Augusto (1850-1920), 
Italian physicist, professor at Bo- 
logna University; made original 
researches in magnetism, elec- 
tricity, and light 
Influenced Marconi M-61-2 
Bight, in European politics P-291 
Bight angle P-47, T-139 
Bight ascension. See Ascension 
Bight cross, in boxing B-20S 
Bight-handednoss C-199 
Bights, bill of. See Bill of rights 
‘Bights of Man', book by Thomas 
Paine P-12 

Bights of Man, Declaration of (1789) 
B-109, P-202 

Lafayette presents draft L-64 
Eight triangle T-140a 
Bight whale W-78, picture W-79 
‘Elgoletto’ (rS-3o-let't6), opera by 
Verdi 0-232, V-282 
Blgsdag, Danish parliament D-63 
‘Bigsthula’, an Edda song N-169 
‘Big-Veda’ (rig'vS-dd), Hindu epic 
1-38, 41, B-218 

Bils (res), Jacob (1849-1914), Amer- 
ican social reformer, journalist, and 
author ; born .Denmark ; after com- 
ing to America about 1870, did vari- 
ous jobs, then became newspaper 
reporter in New York; leader In 
Improving tenement-house condi- 
tions, obtaining parks and play- 
grounds, and other reforms ('How 
the Other Half Lives’ ; 'The Making 
of an American’, autobiography). 
Bilser-Larson {re'aer Idr'sen), Ujal- 
mar (1890-1940?), Norwegian polar 
explorer; reported killed during 
German invasion of Norway in 
1940; P-286 

Eljswtjk, Holland. See in Index Rys- 
wick 

BUisdag (reka'd&ff'), Swedish Parlia- 
ment S-3S8 

Bl'ley, James Whitcomb (1840-1916), 
American poet, noted for child and 
dialect poems R-108, picture A-179 
quoted B-160, P-3B6, C-3476 
BIley’s water stridor, a slender long- 
legged aquatic bug, picture W-46 
Bllke (.rll'k'S,), Batner Maria (1876- 
1926), German author, born Prague; 
lived in Vienna, Paris, Germany, 
and Switzerland; wrote melodious 
lyric poetry tinged with religious 
mysticism; also a hook on Rodin 
and other prose works ('The Jour- 
nal of My Other Self’). 

‘Blme of the Ancient Mariner’. See in 
Index ‘Ancient Mariner’ 

Blmlnt (rd’mS-uS), Eriinocsca da. See 
in /Jidea: Francesca da Rimini 
Bimini, Italy, historic town on Adri- 
atic Sea 66 mi. a.e. of Bologna; pop, 
68,000 ; bathing resort, fisheries; an- 
cient Arimlnum ; triumphal arch of 
Augustus. - 

BlmsUy-Korsakof (rem'ake kdr'ad- 
kdf), Nicholas Amdrelevleh (1844- 
1908),, Russian composer; strove to 
express national spirit by use of 
folk tunes, developed with skilful 
orchestration; wrote first of three 
symphonies while midshipman in 
navy; 18 operas ( 'Solieherazade' 
'Snow Maiden’, overtures; 'The 
Russian Easter',, chamber music 
and piano pieces; 'Chronicle of My 
Musical Life’, autobiography). 
Rinderpest, or cattle plague C-106 
Bineliart, Mary Roberts (born 1876), 
American noveiist and playwright; 
born, Pittsburgh, Pa,| studied to be 
a nurse; married Dr. Stanley M. 
Rinehart, a surgeon; especially sue- 
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cesaful In detective and mystery 
stories ('The Circular Staircase’; 
‘The Door’ ) ; also ‘Bab’ ; ‘Tish’ ; 
and autobiography ‘My Story’. 

Bins, a piece of jewelry, color plate 
G-27a-& 

ancient Roman G-2B 
Indian nose-ring, picfitre G-27 
wedding, meaning of M-S9 
'Blngr and the Book’, poem by Brown- 
ing B-252 

‘Bing des Nlheliingen, T)or’ (der ring 
dec nS'liu-lxing-un) , a series of 
music dramas by Richard 'Wagner 
baaed on Nibelungen legends W-1 
leit-motifs M-314 

Binged cowry, a shell used as money 
in some Paoiflo islands S-108 
Binged plover P-259 
Binged seal S-70 

Binged worms, or annelids, also called 
segmented worms W-1806 
classification. Outline Z-229 
earthworms 13-137 
leeches 1,-92-s 

Blngling Brothers, founders of Ring- 
ling Brothers’ circus G-237o 
Eing-neck, a pheasant P-157 
Bings, in tree trunks T-131, D-llSo, 
picture Ti-llSl) 

Bings of Saturn P-232, diagram P-229 
Blngstrasae (.rlng'shirds-d'), street In 
Vienna V-297 

Bing-tailcd cat. See in Indca Civet 
Elng-tailod lemur Ij-94 
Ringworm, a skin disease appearing 
in circular patches, and caused by 
fungi. 

Klo Chama, river in New Mexico 
R-109 

Bio (rS'6) coffee C-298 
Bio do Janeiro (ri'6 dS sihd-nd'rd ) , 
state on s. coast of Brazil, includ- 
ing the Federal District; 16,372 sg. 
mi.; pop. more than 2,000,000; 
capital Nlotheroy; coffee, sugar, 
vegetables, cattle. 

Bio de Janeiro, capital of Brazil and 
2d larg;est city ol South America; 
pop. about l,800ih00; R-108-9, 

maps B‘226, S-2086-o, d, picture 

Ij-eia 

Bio de la Plata (Id pl&'ttl). See in 
Index Plata Klver 
Bio de Oro ( dd 5' rS ) , Spahlsh posses- 
sion in w. Africa s. of Morocco; 
comprises Rio de Oro colony (65,- 
500 sq. ml.) besides a protectorate 
and adjacent occupied territory; 
total area, 109,200 sq. mi.; pop. 80,- 
000; arid sandy plateau; stock- 
raising near coast; map A-42a 
Bio Grande (Srdn'dd), river of North 
America forming part of boundary 
between XJ. S. and Mexico; isoo nii. 
from source in Colorado to Gulf of 
Mexico: R-109, maps M-1S3, 

N-160a, 0 

Big Bend National Park N-20 
boundary dispute with Mexico M-181 
Elephant Butte Dam N-B7, picture 
■ N-96 ; ■ . 

Bio Grande do Norte (dp ndrt), Brazil 
state, on n.e. coast; 20,236 sq. mi.; 
pop. about 750,000; capital Natal; 
cotton, sugar, wax, hides, salt. 

Bio Grande do Snl (do sol), southern- 
most state on Brazil seaooast, larg- 
er than adjoining republic of Uru- 
guay, 110,160 sq. ml.; pop. about 
8,000,000; capital Porto Alegre; 
meat, wool, fruits, rice, beans 
climate B-226 

Bio Muni (mp'ne) , or Spanish Guinea, 
Spanish colony In w. equatorial 
Africa on e, coast of Gulf of Guinea ; 
9470 sq. mi.; pop. 220, OOO; chief 
town Bata; capital Santa Isabel 
on Fernando Po Island: map A-42o 


Bio Negro (Md'ffro), one of chief trib- 
utaries of Amazon; rises in Coiom- 
bia ; flows e, lOOO mi. through n. 
Brazil; map 3-226 

Bio Negro, river in central Argentina 
flowing e. 700 mi. from Andes in 
Chile to Atlantic, map A-279 
Rio Negro, navigable river in central 
Uruguay flowing w. 800 mi. to Uru- 
guay River, map U-262 
Bio Pueroo (pwer'lco), river Ih e. 
Arizona, flows into Little Colorado 
River, map A-289 

Bios, Juan Antonio (bom 1886), 
elected president of Chile 1942 C-208 
Biot act, legislation passed by British 
Parliament, 1714, commanding that 
a stern order to disband and go 
home be read hy a Justice, sheriff, 
mayor, or other authority wherever 
12 or more persons are riotously 
assembled; origin of expression “to 
read the riot act.” 

Bio Tinto* also Minas do Bio Tinto, 
town in a. w. Spain, 40 ml. n. w. of 
Seville, near source of river Tinto ; 
pop. 10,000; great copper-mining 
center: C-359 

Bio Verde (ver'da), river in central 
Arizona, map A.-289 
Elpnr'lan rights (Latin ripa, river 
bank), legal rights of owners of 
land bordering on or containing 
rivers and other bodies of water. 
In the ease of a non-navlgable 
river forming the boundary of a 
piece of land tlie owner commonly 
has rights extending to the center 
of the stream. 

Rlploy, Goorgo (1802—80), American 
essayist and crltlo, born Greenfield, 
Mass. ; a leader in Brook Farm ex- 
periment; editor ’Appleton’s New 
American Cyclopaedia’; important 
for gonial, inspiring influence on 
literary groups. 

Blpon (Hp'dn), town in n, England 
22 ml. n.w. of York; fine 12th cen- 
tury cathedral. 

Bipnn, Wls,, farming and manufac- 
turing center 76 mi. n.w. of Mil- 
waukee; pop. 4566; Ripon College; 
home of the ■Wisconsin Phalanx, a 
communistic experiment (1844-60) 
Republican party formed ■W-126 
Blpon College, a non-sectarian Insti- 
tution at Ripon, 'WiB. ; founded 
1868; liberal arts and science. 
BlpsImS, Saint, early Christian martyr 
put to death, according to tradition, | 
301 A.D. A-301-S ! 

‘Eip van Winkle’, story In Washington 
Irving’s ‘Sketch Book* of a lovable 
good-for-naught, who, while hunt- 
ing In the Catskills, 'drinks liquor 
offered him by Hendrik Hudson's 
legendary crew, falls asleep, and 
wakes 20 years after; dramatized 
version made famous by Joseph 
Jefferson: 1-161 
Jefferson as, picture D-97 
‘Blso of Silas Lapliam, TIio’, a novel 
by William Dean Howells telling of 
a self-made business man and his 
social life in Boston, of his reverses 
Of fortune, and his resultant gain in 
moral strength. 

Rising Sun, Order of, .Japanese order 
of knighthood established 1875; has 
eight classes; conferred upon men 
who have rendered extraordinary 
services to the country, 
Elsorgimento <jrd-s6r-gd-men't6') , In 
Italian history 1-162 
Biss, a glacial phase 1-26 
Blss-Wiirm, interglacial period 1-26 
Blstorl (re-sto're), Adelaide (1822- 
1906), Italian tragic actress, 
greatest of her generation (Mary 
Stuart’ ; 'Queen Elizabeth’ ; ‘Mac- 
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hath’) ; noted for beauty and charm 
as well as dramatic power ; made 
three tours In U. S. ; autobiography 
‘Memoirs and Artistic Studies'. 

BIta (Margarita) do Caecia (re'tdj 
mdr-ga-re'td dd hds-the'a', Italian 
ka'shd), Saint (1386-1456), Aug- 
ustlnlan nun, born Italy; entered 
convent after death of husband and 
two sons; revered by Spanish as 
“Patroness of Impossibilities”; 
feast day May 22. 

Bites and coremonlos. See also in In- 
dex Burial and funeral customs 
Africa: admission to manhood, pic- 
ture E-138; wedding dance, pic- 
ture A-35 

American Indian 1-69, 83-6, A-292-4 
buffalo dance, picture 1-80 
calumet, or peace pipe 1-67 
corn dance, picture F-11 
initiating medicine men, picture 
1-66 

potlatch, feast 1-66, picture J-6S 
praying to Water God, picture 1-67 
Asia; Angkor 'Vat A-332; Siamese 
child loses top-knot, picture A-331; 
temple dancer of Bali, picture 

Camp Fire Girls C-41 
China; burning joss sticks before 
Buddha, pioture C-221e; Chinese 
marriage, picture C-221ej Chinese 
New Year C-220 

Christmas, See in Index Christmas 
Egypt, funeral ceremony, picture 
E-206 

India ; coming of ago, picture A-S27 ; 
devil dancers, picture 1-36; honor- 
ing King George of England, pio- 
ture 1-42 

Japan J-193-4: tea ceremony T-26-7, 
picture T~21 

knighthood ceremony K-SO 
marriage M-69: China, pioture 
C-221e 

Turkey: whirling dervishes, picture 
T-160 

vassal before feudal lord, picture 
F-28 

Viking funeral N-160 
Eitschol, Wilhelm (born 1864), Amer- 
ican painter, born Nuremberg, 
Bavaria; paintings of the sea in its 
various moods done with sincerity 
and power; cloud and light effects 
skilfully handled (‘Morea Moon'; 
‘Twilight at Sea’; 'Hauling up the 
Boats’). 

Blttenhouse, David (1732—96), Ameri- 
can astronomer, born Germantown, 
Pa. : noted as maker of astronom- 
ical instruments; helped lay out 
boundaries of Pennsylvania. 
Blttenhouse, Jessie Belie (born 1869), 
author, born Mt. Morris, N. Y. ; 
editor several books of verse; wrote 
criticism (‘The Younger American 
Poets’), poetry (‘The Moving 
Tide’), autobiography (‘My House 
of Lite’). 

Bitter, Karl (1770-1869), German 
geographer, founder of modern 
science of geography; showed Its 
underlying principle to be relation 
of earth's surface to nature and to 
man ; had great Influence as teacher 
as well as ■writer. 

Bitty, Jacob, inventor of cash reg- 
ister C-91 

1 ’Blvals, The’, a comedy by Sheridan 
telling of the rivalry between Bob 
Acres and Captain Absolute (“En- 
sign Beverley”) for the hand of 
Lydia Languish, niece of Mrs. Mal- 
aprop; first produced In 1776; still 
popular. 

Blvera (re-iid'rfl), Diego (born 1886), 
Mexican artist of modernist school; 
subjects are intensely nationalistic, 
especially murals In public build- 
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tags of Mexico City; great symme- 
try and rhythm In composition 
murals, hl-liSf, picture Jj-QI'k 
Kivera, Jose Eustasio (1889—1938), 
novelist of Colombia L-flTS, « 
Kivera, Mlgtiel Prirao do, Marcmes de 
Bstella (1870-1980), Spanish gen- 
eral and dictator ; took part in Cu- 
ban, Philippine and Moroccan cam- 
paigns; S-231a, 0 
River bireli B-119 
“River” coal C-288 

River-hogs, wild swine (genus Pofo- 
moohoerua), found in Africa and 
near-by islands. , 

River horse, or Iiippopotamiis, an am- 
phibious mammal H-293-B 
River Rouge, suburb of Detroit, 
Mich, PROP. 17,008 
Ford Motor plant; P-IBS, picture 
M-lBl 

Rivers R-109— 11. See ctso in hides: 
Alluvial soil ; Dam ; Delta ; Ijevee : 
and chief rivers by name. For a 
list of the world's longest rivers 
see table on this page 
Africa A-3B, 38, Outline A-44 
Asia A-330, list A-324, Outline A-334 
Australia A-368 
beds higher than land P-lOOc 
bores T-91 
canyons C-79 

changed courses: Chicago River 
C-1S9! Hwang River, China 1-1-384 
disappearing, or lost C-410, 1-4B 
dredging and dredges D-103-5 
Europe E-316, B-321, Outline B-3S7-8 
flood pathways and control F-106a-d 
geological action R-109-10, P-201 
longest in world tr-184, oliart M-20S, 
fable on this page 
navigation, dams aid D-aS 
North America N-lBl, Outline N-163: 
Canada C-B2, Outline C-67; United 
States U-183-4, Outline U-199, 
201, 202, 203, 204 
pollution of C-342-S 
rate of discharge into ocean 0-201, 
A-360 

social and economic effects R-110-11 
South America S-206o, e, 2O0d, Out- 
line S-210 

straightening and deepening F-106c 
subterranean, Meuse M-181 
transportation development T-121, 
R-llO-11 

tunnels under T-1B2-4. See also in 
Indese Tunnels 
valleys V-269, P-2ol 
Riverside, Calif., commercial and res- 
idential city BO mi. e. of Los An- 
geles; pop., 34,896 ■ large shipping 
point for lemons and oranges; 
trade in poultry and dairy prod- 
ucts; Portland cement works; 
Sherman Institute (Indian school), 
Uniyerslty of California Citrus Ex- 
periment Station. 

Riverside Drive, New York City, ex- 
■ tends from 72nd Street to Dyckman 
Street along Hudson Elver ; borders 
residences, playgrounds, parks, and 
monuments, notably Grant’s tomb. 
Riverside Blogazlno, a children’s pub- 
lioatioii L-16S 

Rives (reve), AmfiHe, Princess Rierto 
Troiibetailtay (horn 1863),- American 
novelist, born Richmond, Va. ; 
(The Quick or the Dead’; 'The 
Witness of the Sun’; ‘According to 
Saint John’ ; ‘As the Wind Blew’ ) . 
Riveting 

buildings, picture B-264 
"steel ships, picture S-122 
Riviera (re-ne-SVd), picturesque dis- 
trict of Italy and France, on Medir 
terraneaii coast; extends from La 
Spezla, Italy, to Nice, France, or 
in broader sense, to Cannes; favorite 
i3 'Winter resbrt: N-141> map 1-166 
French iN-141, piofiirs F-177 
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Italian 1-164 

Monte Carlo M-240-7 

perfume farms P-124, picture P-124 

Riviere, Robert, 19th century English 
bookbinder; one of the first to suc- 
ceed in production of fine bindings 
on conraierelal scale; workmanship 
uniformly excellent, but designs 
usually copied from French or 
earlier English binders. 

Bivibre dn Loup (rev-yer dil Ip), 
Quebec, Canada, also Praservine, 
manufacturing town and summer 
resort on St. Lawrence 110 ml. n.e. 
of Quebec; pop. 8499; r.r. shops; 
lumber, iron products; map C-BOo 

BlvoU (re-vd-te'y, Duo de. See in In- 
dess Mass6na 

Rlvoll (re'vd-uy, village in n. Italy 
7B mi. w. of Venice, noted for Na- 
poleon’s victory over Austrians 
1797. 

Biyndli (re-dd’), or E! Rind, oasis 
city in center of Arabian desert; 
one of two capitals of Kingdom of 
Saudi Arabia; pop. about 30,000: 
maps A-242, A-332C 
Ibn Saud seizes A-240 
Phllby visits E-348 


WORLD’S LONGEST 
RIVERS 

I.ENOTH 


NAME 

CONTINENT 

IN MILES 

Amazon 

South America 

4000 

Nile 

Africa 

4000 

Missouriv 



MifiBiBsippi 

North America 

39B8 

Congo 

Africa 

3000 

Yangtze 

Asia 

3000 

Yenisei 

Asia 

3000 

Lena 

Asia 

2860 

Amur 

Aflia 

2700 

Hwang 

Asia 

2700 

Mekong 

Asia 

2600 

Niger 

Africa 

2600 

Ob 

Asia 

2500 

Mackenzie 

North America 

2400 

Volga 

Europe 

2325 


Riza Slinh. See i» Indeos Pahlavi 
Blzal (rd-sai'), Jos6 (1861-96), Fili- 
pino patriot and writer, won an- 
tagonism of the Spanish In the 
Philippines by his political activi- 
ties and political novels and was 
executed 

birthday celebrated 11-321 
Rizzlo (rdt'sd-o), or Riccio, David 
(16337-66), Italian secretary of 
Mary Queen of Scots M-74 
place of assassination E-1D6 
Rjukan, Norway, town about 100 mi. 
w. of Oslo: pop. 8000; nitrate fac- 
tories near by receive power from 
RJukanfos, waterfall 350 ft. high 
hydroelectric plant, picture N-177 
“B.L.S.,” Robert Louis Stevenson 
S-287 

Roach, a carp-IIke fish with red flns ; 
name sometimes given to shiner 
and various species of sunflshes. 
Roach, or cockroach C-291-2 
Road Act, U. S. (1916) R.114 
Road-runner, a long-tailed bird (Oeo- 
cocoyte') of the cuckoo family found 
in s.w. United States, Mexico, and 
n.w. South America; also called 
ground cuckoo and chaparral cock; 
brown and bronze green above, 
head steel blue, grayish-white 
streaked with black underneath; 
when pursued seldom flies but runs 
swiftly with upraised wings, 

Ronds and streets R-lll-i6, T-122, 
124'.v' ■■ . ■ ■ 

Alaska Highway, picture N-12o 
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American road building R-112-116; 
Colonial R-112, T-124, A-iee, 

A-98o; Western trails F-ls-lv, 
T-126, map U-242 
ancient aiid medieval times R-111 
asphalt A-336-7, R-llS-16 
automobiles’ influence on R-112, 
picture R-113 
brick B-239, R-116 
calcium chloride settles dust C-19 
California C-30, picture C-31 
Chicago 0-190-1 

China G-221o.’ Victoria, Hong Kong, 
picture C-22I0 

city A-392, G-241: federal aid R-114 
civilization and roads R-lli 
cobble.ston6 H.-116 
concrete R-II6, pictures R-112~14 
"corduroy” road R-112 
cotton roads R-116 
curves, why banked C-134 
Federal Road Act 1916 R-lli 
four-lane highway, picture A-392 
French F-176, P-74 
future city, pioture U-2Bla 
German B-98, 99b.' Unter den Lin- 
den B-99-990, picture B-B8 
grade crossing, picture A-393 
historic roads in U.S. R-116 
Industrial Revolution’s Influence 
1-74.9 

Libya, picture L-12I0 
lighting; arc lamp B-233; sodium 
vapor lamp S-190 
macadam R-llB 
Mexico M-142 
national parkways N-22e-/ 

Public Roads Administration U-232 
Roman R-111, R-134, picture R-llB; 
Applan Way R-140, pioture R-137: 
cement u.sed 0-126; France L-224 
safety on S-2p-li, j 
South America 3-206/ 
stone R-116: Bermuda’s natural 
roads B-lOO 

toil roads and turnpikes R-112, lie 
trails, U. S. : oolbnial T-124, R-112; 
Western F-16-17, T-126, map 

U-242 

wood block B-116 
Roadster, automobile A-393 
Roan antelope, or sable antelope, pic- 
ture A-219 

Bonnno (r6-&n), France, manufac- 
turing and railroad center 40 mi. 
n.w. of Lyons; pop. 42,000; head of 
navigation on Loire River, 
Roanoke (rS’d-nSky, Va., industrial 
city in s.w. on Roanoke River; 
pop. 69,287 ; coal, .stock-raising, 
farming and fruit-growing oenter; 
rayon, steel, tin cans, flour; rail- 
road shops; Roanoke College near 
by; V-S08, map V-SOB 
Bonnoke College, at Salem, Va. ; Lu- 
theran institution for men; found- 
ed 18B3 ; B. A. and B. S. degrees in 
pre-professional courses. 

Roanoke Island, Island 10 by 2 ml., 
Off coast of North Carolina 
Raleigh founded "lost colony” N-1B9 
.Roanoke River, formed by confluence 
of the .Dan and Staunton rivers at 
Clarksville in s. Virginia ; flows 
s.e. 250 mi. through North Caro- 
lina into Atlantic ; sometimes name 
is applied to Include Staunton Riv- 
er: maps V-306, N-1S6 
Roaring forties, region between 40th 
and 50th parallels in, n. Atlantic 
Ocean ; also zone of same latitude 
in s. hemisphere; both regions have 
strong westerly winds: W-112 
Boasting, in cookery C-S49 , 

Bobalb, a fish. See in Index Snook 
Boharts, Emma (1818-77), English 
religious worker .T-209 
Bobben Island, Japan, sealing island 
: off s.e. coast Sakhalin Island S-69 
Robber ants, several varieties of 
predatory ants A-213 
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Kobbor OTab C-39Q, iHoture C-389 
Bobber fly, predaceous fly of the fam- 
ily AsUidae F-129 

Bobbia (rdZ)'bd-d), Andrea della 
(14357-1S25?), nephew and great- 
est pupil of Luoa S-87, P-331 
medallions 1-170 

Bobbia, l/uca della (1400?— 82), Italian 
sculptor, earliest and greatest of 
the great Della Robbia family, first 
sculptor to work in glazed baked 
clay and to use colored enamel re- 
liefs in architecture; S-B7, P-331 
Madonna, picture P-S34 
".singing boys" S-B7, picture S-57 
Robert I, of Anjou (865?-928), king 
of Prance, son of Robert the Strong 
and younger brother of Odo; per- 
mitted Charles III to succeed his 
brother, but revolted 921 and was 
crowned king 922 ; his grandson was 
Hugh Capet. 

Robert I, the Bruce (1274-1329), king 
of Scotland B-2B2 
Robert II (1316-90), Scotland, grand- 
son of Robert Bruce; founder of 
Stuart line S-308 

Robert I, the Devil, Duke of Normandy 
(died 1035), father of William the 
Conqueror; his great strength and 
ferocity .subject of medieval leg- 
ends; aided Edward the Confessor 
in exile ; subject of opera by Meyer- 
beer (‘Robert le Diable’). 

Robert II, Duke of Normandy (10B6?— 
1134), son of William I of England 
W-101 

claims English throne H-27B, W-l02 
leads First Crusade C-403 
Robert, the Strong (died 866), count 
of Anjou and Blols; at first re- 
belled against Charle.s the Bald, but 
later won king’s confidence by de- 
fense of the Seine and Loire val- 
leys against the Normans and Bret- 
ons: his two sons, Odo and Robert 
I, became kings of France. 

Robert, Henry M. (1837-1923), army 
officer: and engineer, born Roberts- 
vllle, S. G; ; authority on parliamen- 
tary law (‘Rules of Order’). 

Robert. College, at Istanbul, Turkey, 
preparatory school and college for 
men established 1863 by American 
philanthropists under leadership of 
Christopher R. Robert (1802-78); 
nonsectarian; B.A. and B.S. de- 
grees; In 1932, with American Col- 
lege for Girls at Istanbul, formed 
Istanbul American College. 
Robert-Flcury (rd-bSr'fiil-re') , Joseph 
Nicolas (1797-1890), French his- 
torical painter of vigorous talents 
( ‘Scene of St. ' Bartholomew’ ; 
"rrlumphal Entry of Clovis at 
Tours’ ; 'Children of Louis XVI in 
the Temple’). 

Robert-Flcury, Tony (1837-1911), 
r'rench painter, taught many of the 
best known painters of 19th cen- 
tury; like his father, Joseph, ex- 
celled in historical paintings. 

Robert Gniscard (.Oes-lcar') ("the re- 
sourceful”) (1015-8S), Norman 
soldier of fortune; began conquest 
of Sicily from the Saracens (com- 
pleted by his brother Roger I and 
consolidated by his nephew Roger 
II) , made duko of Apulia and Cala- 
bria by pope Nicholas 11 In 10B9 
aids Pope Gregory VII G-177 
Robert of Molosmo, Saint (died 1108), 
founder of Cistercian monks. 
Roberts, Bartholomew (1682-1722), 
Welsh pirate, credited with capture 
of 400 ships and respected for .strict 
discipline exercised over crew; died 
in battle off African coast. 

Roberts, Sir Charles George Douglas 
(:18eo-1943), Canadian poet and 
prose writer ; canon of Christ 
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Church Cathedral, New Brunswick : 
C-6S, 88 

Roberts, Elizabeth Madox (1886-1941), 
poet and novelist; born Perryville, 
Ky. ; became prominent 1926, with 
first novel 'The Time of Man’, sim- 
ple story in rhythmical prose of life 
In the Kentucky mountains: also 
wrote 'My Heart and My Flesh’; 
‘Jingling in the Wind’; ‘The Great 
Meadow’ ; ’Black Is My Truelove’s 
Hair’ ; 'Under the Tree’, poems. 
Roberts, Kenneth (born 1886), Amer- 
ican novelist, born Kennebunk, Me. ; 
wrote vigorous tales of American 
colonial and revolutionary days 
(‘Arundel’; ‘Rabble in Arms’; 
'Northwest Passage’; ‘Oliver Wis- 
well’l; stories of the War of 1812 
( ‘Captain Caution* ; ‘Lively Lady’ ) . 
Roberts, Owen Josephus (born 1875), 
Jurist, born Philadelphia, Pa. ; pro- 
fessor of law. University of Penn- 
sylvania 1898-1918; corporation 
lawyer; appointed associate justice 

U. S. Supreme Court 1930. 

Roberts of Kandahar, Frederick Sleigh 

Roberts, Bnrl (1832-1914), British 
soldier R-117 
Afghan wars A-31 
Robertson, Frederick William (1818- 
B3), English preacher, famous as 
"Robertson of Brighton"; empha- 
sized fundamental spiritual truths. 
Robertson, James (1742-1814), Amer- 
ican pioneer, born Brunswick 
County, Va. : friend of Daniel 
Boone; one of founders of Nashville 
(1778); for ten years constantly 
fought Indians, but later as Indian 
agent had great influence for peace 
Watauga Association T-48 
Robertson, William (1721-93), Scot- 
tish historian; with Gibbon and 
Hume formed great trio of his gen- 
eration; his 'History of Scotland' 
and "History of Reign of Charles 

V, though now superseded, set new 
standard in historical writing and 
research. 

Robertson, Sir William Robert (1860— 
19.83), British fleld marshal who 
rose from the ranks; In 1915 was 
General French's chief of stall; 
December 1915 to February 1918 
chief of Imperial general staff. 
Roberval (rd-bdr-udi'), Jean Francois 
do la Roque, Seigneur de (1500?— 
47?), French Canadian colonizer 
C-90 

Robeson, Paul (born 1898), American 
Negro actor and singer, born 
Princeton, N. J.; won high scho- 
lastic and athletic honors at Rut- 
gers College; graduated Columbia 
Daw School; e.stablished reputation 
as actor in ‘The Emperor Jones’; 
■All God’.s Ghlllun’s Got Wings’; 
'The Hairy Ape’; ‘Show Boat’; 
‘Porgy’ ; ’Othello’ ; and as singer of 
Negro spirituals, 

Robespierre (rdbs-pe-ydr'). Maxiinll- 
ien (1768-94), leader In French 
Revolution R-117, F-204 
Danton and D-13, R-117 
Mme. Roland and R-127 
Rnbidou (rd-Se-do’) brothers. Amer- 
ican trappers and fur traders: An- 
toine (1794-1860), "flret fur trader 
out of old Taos,” trapped in 
Nebraska and Utah, built post on 
Gunnison River in Colorado (1828) 
and Fort Rohidou In n. e. Utah 
(1832) ; Joseph (1783-1868) traded 
at Council Bluffs until American 
Fur Company Intervened; began 
trading at Blaoksnake Creek for 
American Fur Company 1812; by 
1830 owned fort around which St. 
Joseph, Mo. grew up; Francois, 
Louis, and Michel have sunk into 
obscurity. 
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Rob'ln R-117-18, picture R-118, 
color plate B-140 
food required, picture B-120 
hatching period B-128 
nest B-126, R-118, pictures B-127, 
R-118 

trillium legend T-141 
young, color B-1S2 
Robin Goodfollow, or Puck, in ‘Mid- 
summer Night’.s Dream’ M-162 
Robin Hood, famous Engli.sh outlaw 
R-118-20, •pictures R-119, D-116 
Robinson. Bciijiimin L. (1864-1935), 
American botanist, born Blooming- 
ton, 111. ; curator Gray Herbarium 
after 1892 and prof, systemic bot- 
any, Harvard Uiiiv., after 1899; au- 
thor of many botanical papers. 
Robinson. Boardnmn (born 1876), 
American painter, born Canada; 
illustrator and cartooni.st for 
American and English periodicals; 
won awards for murals in Pitts- 
burgh and Rockefeller Center, New 
York; director Broadmoor Art 
Academy, Colorado Springs, Colo. 
Robinson. Charles (1818—94), Amer- 
ican statesman, first governor of 
state of Kansas ; born Hardwick, 
Mass., emigrated west ; did much to 
prevent California and Kansas be- 
coming slave states; as governor 
charged with treason and usurpa- 
tion of authority but acquitted. 
Robinson, Edwin Arlington (1869— 
1935), American poet R-120, A-1S2, 
picture A-181 

Robinson, Henry Crabb (1775—1867), 
English journalist and diarist; 
friend of Lamb, Wordsworth, 
Coleridge, and Southey (‘Diary’; 
’Reminl-soeiices’ ; ‘Correspondence’), 
Robinson, Iren© Bowen (born 1891), 
artist and illustrator, born South 
Bend, Wash. ; illu.strated children’s 
books, chiefly those written by her 
husband. Will Robinson (‘Animals 
In the Sun’ ; ‘Elephants’ ; ‘Book of 
Bible Animals’ ; ‘On the Farm’ ) . 
Robinson, James Harvey (1863—1930), 
American historian and educator, 
born Bloomington, 111; a pioneer 
In teaching the "new history" which 
draws on anthropology, sociology, 
and natural science, as well as on 
war and politics (‘The New His- 
tory’; 'The Mind in the Making’) 
quoted on history H-296 
Robinson, ,Tohu (167B?-1625), English 
nonconformi,st| pastor of Leyden 
congregation of Pilgrim Fathers; 
organized Speedwell-Mayflower col- 
ony, but died at Leyden. 

Robinson, Sir ,Iobn Beverioy (1791— 
1803), Canadian jurist and states- 
man, chief justice of Upper Canada 
from 1829 to his death; opposed 
reforms Of Baldwin and Lafontaine 
and was trusted guide of the “Fam- 
ily Compact." 

Robinson, Joseph Taylor (1872-1937), 
American politician, born Arkan- 
sa.s: U. S. Congressman 1902— 12; 
governor of Arkansas 1912, and 
U. S. senator few weeks later; as 
Democratic floor leader in Senate 
, showed great parliamentary abil- 
ity; Demooratio nominee for vice- 
president 1928. 

Robinson, Lonnox (born 1888), Irish 
dramatist and novelist, born Doug- 
las, Cork; director Abbey Theatre, 
Dublin ("Harvest'; 'A Young Man 
from the South’ ; 'The White-headed 
Boy’: 'The White Blackbird'). 
Robinson, Mabel Xjoulae (born 1884?), 
author of children's books, born 
Waltham, Mass.; Instructor In 
Juvenile writing at Columbia Uni- 
versity (‘Bright I.sland’; 'Bunner 
of the Mountain Tops’) . 
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ROBINSON, THEODORE 

Boblnson, Theodore (186S-96), Amer- 
ican painter, born Irasburg, Vt, : 
works are notable for skilful light 
efCaets; best known for landscapes 
and figures outdoors ('In the Sun- 
light’; 'On the Tow-Path’), 
Hohinson Crusoe’, hovel by Defoe 
D-38 

basis in fact C-407-S 
literary importance N-ISI 
Bobot (rfii'dt), term for mechanical 
man, from Czech word meaning 
“work" ; popularized by Capek’s 
play 'R. D. B.’ in which mechanical 
workers carried on work of world; 
A-S84,, 386 

Boh Boy (Robert MacGregor or 
Campbell) (1871-1734), celebrated 
Scottish outlaw R-120 
Bob Boy canoe C-76 
Bobsnrt (rob'sart), Amy (1532-60), 
Wife Of Lord Robert Dudley, after- 
wards Earl of Leicester, who was 
suspected of having caused her sud- 
. den death in order that he might 
be free to marry Queen Elizabeth; 
story told in Scott’s ’Kenilworth’. 
Bob'son, Eleanor (Mrs. August Bel- 
Wont) (born 1879), American ac- 
tress, born England ; first appeared 
on American stage 1897; starred in 
‘Merely Mary Ann’, 'Salomy Jane’, 
The Dawn of a Tomorrow’ (her 
greatest success) ; retired from 
stage 1910; afterwards active in 
social and philanthropic work. 
Bobson, Stuart (1836— 1903), Ameri- 
can comedian, born Annapolis, Md. ; 
his real name was Robson Stuart; 
greatest success In ‘The Henrietta’ 
by Bronson Howard. 

Bobson, Mount, British Columbia, 
Canada, one of highest peaks of Ca- 
nadian Rooky Mts. (18,068 ft.) 
glacier, picture C-60 
Bobnett (ri-bvs'te) , Jacopo. See in 
Iniete 'Tintoretto 

Boo (rSk), a monster bird in Arabic 
, legend, said to have its home in 
Madagascar; so large that It could 
carry off elephants. Sinhad the 
Sailor tells of seeing its egg, which 
was "60 paces in circumference,’’ 
Boca (rS'lcd), Julio Argentlno (1843- 
1014), Argentine soldier and states- 
man; rose to general in war with 
Paraguay (1866-70) ; suppressed 
‘ ' rebellion 1880, and elected president 
: (1880-90 ; again 1898-1904) ; great- 
ly stren^hened national adminis- 
tration and patriotic spirit 
Boons Beef, Island In Atlantic Ocean 
A-368 

Boohanibean (rd-s/id?l-6d), Joan Bap- 
tiste Donation do Vlmeur, Count de 
(1725-1807), Eranoh soldier E-120 
Boohdiile (Tdo/i'ddZ), England, manu- 
^ f aoturlng town 10 ml. n.e. of Man- 
chester; pop. 90,000; cottons and 
woolens; ‘Rochdale Pioneers’, 1844, 

: first English cooperative society 
Rochdale principles G-36B--366a 
Bocbu, Arthur Somers (1883-1986), 
American novelist, born Somerville,: 
i; -Mass. ; also magazine^ writer ( ‘Ran- 
som’ ; 'Uneasy Street' ; 'Day . of 
i: :«: :Ealth’ ‘What I Know about You’,;,, 
,v ‘The Sport of Kings’). 

Boclie, Mazo de la. See in Tndeoc De I 
't:i'"la .Roche ■ ' 

Roi-licforl (’d-’/i-/.l ■'), (Victor) Henri, 

Miii'i]iiiM ilo Itoclii-rort-Lusay (1880— 

1913),' French journalist and politi- 
cian, bitter opponent of Napoleon 
III, supporter of the Commune, sev- 
eral times exiled and; Imprisoned 
for his fearless attacks on persons 
and projects he believed wrong. 
Bocliofori. rr.'ine.-- fortified naval hdrr 
bor 7,"i t.'i. ii. of Bordeaux near 
mouth of Charente River; pop. 80,- 
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000: near by Napoleon surrendered 
to British 1816: map P-179 


Bochcfoucnuia (rdeh-fo-kd'), Francois 
de la. See in hides! La Rochefou- 
cauld 

Bochelle ird-ahSl'), La, Prance. See 
in Index! Da. Rochelle 
Bochelle salt, a double salt of tartaric 
acid (sodium potassium tartrate) ; 
produced in the action of eream-of- 
tartar baking powders T-14 
Seidlitz powders contain S-16 
Eooh'ester, England, port on Medway 
River 26 ml. s.e. of London, adjoin- 
ing Chatham and Strood; pop, 81,- 
000; noted cathedral, ruined castle. 
Bochestor, Minn., Industrial city in 
s.e. 36 ml. n. of Iowa boundary; 
pop. 26.312; canned corn and peas, 
oil burners, drugs, camera and 
phonograph parts; Mayo Clinic; 
M-194, map M-192. See also in Ju- 
dex Mayo Clinic 

Kochoster, N. H., city on Cocheco 
River, 34 mi. n.e. of Manchester, in 
farming district; pop, 12,012; wool- 
en goods, shoes, fiber board. 
Rochester, N.T,, manufacturing city in 
w. part; pop. 324,975; R-120-1, map 
N-114 

button Industry B-2S8 
government M-S02 
Natural Science Institute T-19 
train ferry terminal R-41 
Rochester, TJniverslty of, at Rochester, 
N. T.; founded 1850 under Baptist 
influence, now non-sectarian; col- 
lege of arts and sciences, made up 
of two coordinate colleges, one for 
men and one for women; depart- 
ment of engineering; Institute of 
optics; Eastman School of Music; 
school of medicine and dentistry 
Ward’s Natural Science Institute 
T-19 

Rochester lamp L-67 
Rook, mineral or mlneral-llke matter 
of the earth’s crust B-121, 0-39, 
M-184, Outline G-SB, See also in 
Index Igneous rooks; Metamorphio 
rocks; Sedimentary rocks 
colorations, cause I-1S4 
drilling M-186 

geologic ages and formations G-40, 
42, pictures G-41, 43, 44 
soli formed from S-191 
Rockall Islet, in Atlantic Ocean A-S68 
Rock asphalt A-337 
Rook bass, sonietlmes called redeye, 
a fish found In clear streams and 
lakes in the Mississippi valley; 
about a foot long, olive green, 
with dark mottling: B-63 
Bock-candy C-72 

Book crab, a crab (Cancer irroratus) 
frequenting rocky places, as along 
the New England coast; very secre- 
tive; unable to swim; sometimes 
substituted for blue crab as food- 
Bock-cress, a genus of small plants ; 
one species (.AraMs alpine) has 
white flowers in flat-topped clusters ; 
suited for rock gardens 
how and when to plant G-10 
Book crystal, pure quartz Q-3, Q-20 
Bock-dove, anoeator of domesticated 
pigeons and doves P-216 
Book'efoUer, John Davison (1839- 
1937), American capitalist, founder 
of Standard Oil Company B-122 
first money earned T-86 
Standard Oil Company T-14B 
Bockefeller, John Davison, Jr, (born 
1874) , American capitalist B-122 
restores Versailles , palace V-280 
Rockefeller Center, New York City, 
pioture A-ii^2d " 

Wllllarosburg,:Va. W!7i04-1046 : 
Bockefeller, Nelson Aldrich (born 
1908); public offlotal, born Bar 


Harbpx', Me,; son of John Davison 
Rockefeller, Jr.; director Rocke- 
feller Center, New York City, I931-. 
38, president 1938-40; promoted 
inter-American friendship, appoint- 
ed head of Offloe of the Coordinator 
of Inter-American Affairs 1941, 
Rockefeller, William (1841-1922), 
American capitalist R-I82 
Bockefeller Center, New York City, 
picture A-272a 

Rockofellor Fonndation, established 
1018 by John D. Rockefeller to pro- 
mote "the well-being of mankind 
throughout the world’’ ; consolidated 
with Laura Spelman Rockefeller 
Memorial 1929; capital of about 
$168,000,000; interested In health 
work and methods of education; 
P-161 

scholarships and fellowships TJ-269 
Rockefeller Institute for Medical Re- 
search, an institution founded in 
New York in 1901 by John D. Rock- 
efeller; conducts research In many 
branches of medicine and publishes 
reports of its work. 

Rockefeller Memorial Chapel, Univer- 
sity of Chicago, picture C-104 
Bockefeller Plateau, in the Ant- 
aretic P-286 
Rock elm. a tree E-257 
Booker, an instrument used in mezzo- 
tint engraving B-296 
‘‘Rocket, ’’ an early locomotive R-se, 
L-178 

Bockef, fireworks P-60, 62, picture 
P-61 

method for reaching great heights 
P-62 

Eooket automobile P-62 

Rocket plane P-62, picture A-66 

Bock fern P-26 

Bookford, III., manufacturing city 76 
mi. w. of Chicago on Rock River ; 
pop. 84,637; Rockford College; ag- 
ricultural Implements, maohlne 
tools, furniture ; map I-IS 
Bookford College, institution for 
women at Bookford, 111,; founded 
1847; arts and sciences, home eco- 
nomics, teaching. 

Bock gardens G-0, 11 
Bockhnmpton, Australia, port in 
Queensland, on Pitzroy River near 
e. coast; pop. 80,000; trade in gold, 
meat; map A-372a 

Book Hill, B. C., city 66 ml. n. of 
Columbia In agricultural section; 
pop. 16,009; cotton, silk, trucks, 
hosiery, foundry and machine-shop 
products; railroad shops; WInthrop 
College; Clinton Normal and Indus- 
trial Institute (Negro) : map S-213 
Bock hind, Bee in Index Grouper 
Bocking-chalr; origin A-171 
Rockingham, Charles Watson-Went- 
worth, 2d Marquis of (1730-82), 
English statesman ; as prime min- 
ister 1766-6 tried to conciliate 
American colonies by repealing 
Stamp Act ; again prime minister 
for three months in 1782 
favors freedom for colonies B-89 
Bocklngham ware P-3S4 
Book Island, III., manufacturing city 
on Mississippi River opposite Dav- 
enport, Iowa; pop, 42,776; large 
government arsenal on island be- 
tween these cities; farm imple- 
ments, hardware, sash and doors; 
AUgustana College and Theologi- 
. cal Seminary: mop I-IS 
Bock roadwort. 8ee in Xndex Gold- 
.'dust' 

Bock maple. See in Index Sugar 
'■ , maple 

Rook melon) a cantelope M-112 
how to plant G-13 

Bockne, Knute K. (1888-1 931), Amer- 
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ioan football coach, born Voss, 
Norway P-lBld 

'‘Book of Chlckaitnniiga” (Gen. George 
Henry Thomas) T-sa 
"Bock on," or petroleum P-144-5S. 

See also in I«Sea; Petroleum 
Bookport, Infl., county seat of Spencer 
County, on Ohio River; pop. 2421; 
Lincoln pioneer vlllago, aedloated 
there 1035. 

Bockport, Mass., on Cape Ann, n.e, of 
Gloucester; pop. 8556; artists’ 
colony, summer resort, fishing cen- 
ter; granite quarries. 

Bock rabbit, or hyrax, a small mam- 
mal of the order Syraooidea 2-222 
Bock Biver, a tributary of the Missis- 
sippi in s. Wisconsin and n. Illi- 
nois, 350 mi. long: mav 1-13 
Bock-rose family, or Cistaceae (sis-tn'- 
ae-e ) , a family of plants and shrubs, 
including the rook-rose, sun-rose, 
and the plnweed. 

Book-ealt S-IB 

Book soapwort, a perennial plant 
(Saponaria ocymaidea) of the pink 
family, native to cent, and s. 
Europe. Trailing, branching, soft- 
hairy plants with oval leaves; 
flowers small, starlike, bright pink 
or white, in loose clusters, fragrant; 
used in rook gardens. 

Bock Springs, Wyo., city in s.w. part 
of state; pop. 9827; coal, livestock, 
oil and gas; map W-194 
Bockville Center, N, T., residential 
suburb of New York City on s. 
shore of Long Island; pop. 18,613. 
Bock weed, a seaweed, picture S-72 
Bockweil, Norman (born 1894), illus- 
trator, born New York City; noted 
for cover designs and illustrations 
for popular magazines. 

Bohkwon Blold, army air school near 
San Diego, Calif.; S-24 
Booky Ford, Colo., town 64 mi. e. of 
Pueblo; pop. 8494; In irrigated 
farming region: M-111, map C-310 
Bocky Ford melons M-112, picture 
M-m 

Bocky Mount, Nt C., commercial town 
, 120 mi. n. of Wilmington; pop. 25,- 
B68 ; cotton and tobacco trade; rail- 
road shops ; cotton yarns, plush and 
silk, cordage, fertilizers, lumber. 
Bocky Mountain bee-plant, an impor- 
tant plant in the economy of the 
Indians of s,w. North America. See 
in Jndea Cleome^ 

Bocky Mountain flr. See in Index 
Alpine flr 

Bocky Mountain goat, an antelope 
A-218, R-122, picture A-219 
Bocky Mountain locust G-140 
"Bocky Mountain Men,” a fur-trading 
organization F-226-7 , 

Boelry Mountain National Park, Colo. 
N-22d 

Loveland Pass, picture C-sm 
Bocky Mountains, a chain of ranges 
extending along east side , of North 
American Cordilleras from Mexico 
to Alaska: R-123-4, maps N-I6O0, 
B-c, U-200, pictures • C-S09, Sli 
Alaska A-102 
Canada R-124, G-60-1 
compared with Appalachians, chart 
A-230 

early explorers; Lewis and Clark 
L-99; Mackenzie M-12 
marine fossils F-162 
plant and animal life R-123 
ranges and peaks R-124 
United States U-182, R-123-4: Gla- 
cier, National Park G-96: Yellow- 
stone National Park Y-206-6, See 
also articles on separate states 
llneky Mountain sheep (bighorn) 
B-108, R-12S 
allied species S-104 


Bocky Mountain sllflenr, or whistler, 
a large marmot living above timber 
line in the Rookies 
hibernation H-289 

Bocky Mountains Park, Alberta. See 
in Index Banff National Park 
Bocky Mountain spotted fever, an in- 
fectious disease first Identified in 
Rooky Mts. region; has wide range 
over U.S. ; marked by high fever and 
red, spotted eruption; caused by a 
biood parasite which la transmitted 
by a tick; preventive vaccine used. 
Bococo (r6-ko‘7cd) style 
architecture A-270 
furniture 1-101-2, picture 1-100 
Eocrol (r6-krwd'). Prance, town near 
Belgian frontier, 50 ml. n. of 
Reims; great French victory over 
Spaniards 1643 In Thirty Years' 
War. 

Bod, in long and surveyors’ measure, 
table W-67. See also in Index Rood 
origin of name W-06 
Bodelieaver, Homer Alvan (born 
1880), music director and writer 
of gospel songs, horn Union 
Furnace, Ohio (‘Song Stories of the 
Sawdust Trail’; ‘20 Years with Billy 
Sunday' ) . 

Bodents, or Bodentla, the order of 
gnawing animals R-124, list Z-229 
enemies; hawks and owls B-122; 
snakes S-170 

Bodeo (rd-dd’S) (from Spanl.sh word 
meaning "going around”), the an- 
nual round-up of cattle on ranches 
for counting and branding; also 
a form of outdoor entertainment 
built around activities of American 
cowboy: 0-238, C-llB, picture G-lOe 
equipment C-llS-14 
Bod’orlok, or Bodertc, last king of 
the Visigoths, reigning In Spain 
710-711; overthrown by Moslem 
Invasion, which was aided by hls 
own Gothic enemies, 

Boderlck Dhn, an outlaw chieftain In 
Scott’s 'Lady of the Lake’. 
‘Boderlck Bandom’, seml-autoblo- 
graphloal novel by Smollett (1748), 
named from the hero, a reckless 
young man who has adventures 
abroad, at sea, and tn England. 
Badgers, John (1773-1888), American 
naval officer, born Mai'yland; 
fought in naval war with France as 
first lieutenant of the Constellation ; 
promoted captain 1799; fought 
against Barbary pirates (1803-6) 
and in War of 1812: N-BGe 
Bodln (rd-ddh') (Franpols) Angnste 
(1840-1917), French sculptor 
R-124-28 
influence S-61-2 

Bodin Museum, in Philadelphia R-128, 
picture P-116 

Bodman, Hugh (1869—1940), ad- 
miral, U.S. Navy, born Frankfort, 
Ky. : commanded U.S. battleships 
with British Fleet in 1st World War; 
commanded Pacific Fleet 1919. 
Bodmar, in ‘Nlbelungenlled’ N-140 
Bodney, Caesar (1728-84), American 
patriot, horn at Dover, Delaware; 
early advocate of independence and 
signer of the Declaration; general 
In Revolution; pre.sldent of Dela- 
ware 1778-82; D-42 
Bodney, George Brydges, first Baron 
Bodney (1718-92), English ad- 
miral; defeated Comte De Grasse 
of France off Dominica 1782, sav- 
ing Jamaica for English and de- 
' stroylng French naval prestige 
naval ships of day N-B6d 
Bod6 (rd-dS'), Jos6 Enrlqne (1872- 
1917), writer, of Uruguay L-67a! 
Bodrlgo, Buy Dla* de Blvar. See in 
Index Cld, The 


ROGERS, HENRY 

Bodrignez (rd-drS'gdu), Island in In- 
dian Ocean; dependency of Mauri- 
tius; 40 sq. mi.: pop. 8000 
solitaire bird D-75 
Bods, of retina E-s 40-60, diagram 
E-S60 

Bodzlnskl (rd-jhi'akh), Artnr (born 
1894), American orchestra conduc- 
tor, born Dalmatia; studied in 
Vienna; came to America 1928; 
conductor Los Angeles Philhar- 
monic Orchestra 1029-33, Cleveland 
Symphony Orchestra 1983-43, New 
York Philharmonic Symphony Or- 
chestra from 1943. 

Koe, E. P. (Edward Payson) (1888- 
88), American novelist and Presby- 
terian minister, whose novels were 
among the best sellers of their day 
(‘Barriers Burned Away'; ‘From 
Jest to Earnest'). 

Boe, fish eggs E-192 
sturgeon S-310 

Eoob'ling, John Angnstns (1806-69), 
American engineer, born in Prus- 
sia; built the suspen.slon bridge 
over Niagara River (1862), and de- 
signed Brooklyn Bridge, which was 
built by hls son, Washington A. 
Roebllng; B-240 

Boebuck, or roe-decr, a small deer 
(Capreolua oaprea) of Europe and 
w. Asia; about 2^^ ft. tall; male 
has small erect antlers usually with 
3 tines. 

Boemer (rd'mer), or Biimer, Olans, 
or Ole (1644-1710), Danish astron- 
omer, first to measure speed of 
light: L-127 

Boemmert, George (born 1892), Ameri- 
can scientist and physician, born 
Germany; came to U.S. 1920; gave 
lectures and instruction in Germany 
and the U.S. on the projection of 
microscope images; founded and 
conducted the first mlcrovlvarlum 
at Chicago World’s Pair 1932-84: 
picture M-1666 

Boentgen Irilnt' 0dn) , or RKntgen. 
Wilhelm Konrad (1846-1923), Ger- 
man physicist, won 1901 Nobel 
prize; X-199 

Roentgen rays X-198-202. See also 
in Index X-rays 

Boerlcb (rU'riJS), Nicolas Constantin o- 
vlch (born 1874), Russian painter, 
archeologist and writer; earlier 
paintings were realistic; later more 
decorative and monumental, finally 
tending toward the abstract and 
mystic; designed stage scenery and 
costumes; wrote libretto for Stra- 
vinsky's ‘The Rite of Spring' ; 
headed expedition Into central 
Asia 1923, 

Boor Biver, tributary of Maas. See 
in Index Ruhr 

Bogntion Days, the three days before 
Ascension Day, observed in early 
church by fasting and chanting 
of litanies In public processions ; 
introduced by French bishop in 
6th century; still observed In minor 
degree by Episcopal and Roman 
Catholic churches. 

Roger de Covei'ley papers, in Addison 
and Steele’s Spectator A-18 
Rogers, Bruce (born 1870), American 
typographer, born Lafayette, Ind. ; 
designed limited editions for River- 
side Press 1896-1912; later con- 
sultant for publishers and for Ox- 
ford and Harvard university press- 
es; designed Montaigne, Centaur, 
and other types; hls masterpieces 
are Montaigne (folio), ‘Pierrot of 
the Minute’, and ‘The Centaur' 
Centaur type, pictures B-177, 181 
printer’s mark, picture T-174 
Rogers, Henry H. (1840-1909), Amer- 
ican capitalist, born Falrhaven, 


i}.=Prcnoh4», German (i; j)em,ffo;4?tln,Nmn:*=Frenah nasal (Jea?i) ; g7t=Fr6ncU j (ginazure); K._aerman guttural oil 

: ■ 339 


ROGERS, JOHN FaC t- 1 tl d 6 X ROMAN ARCHITECTURE 


Mass.; made vast fortune as vice- 
president and active head of Stand- 
ard Oil Company ; later influential 
in copper, steel, railroads, insur- 
ance, etc. 

Roarers, John (15007-65), English 
martyr, burned at stalce for preach- 
ing against Catholicism 
Bihle translation B-103 
Rogers, John (1829-190d), American 
sculptor ; popular, sentimental 
statuette groups ( 'Slave Auction’ ; 
‘One More Shot’ ; "The Town Pump’ ; 
‘Rip Van 'Winlde’). 

Rogers, John R. (1836-1934), Amer- 
ican Inventor, born Boseville, 111. 
L-lSl 

Rogers, Randolph (1825-92), Amer- 
ican sculptor, t)orn Waterloo, N.T. ; 
known for portrait statues and the 
bronze doors of the Capitol at 
Washington. 

Rogers, Robert (1724-84?), American 
colonial soldier, born Dumbarton, 
N.H.: 1756 formed company of 
scouts called Rogers’ Hanger.s for 
service against the French in Seven 
Tears’ War; during American 
Revolution organized Queen’s 
Rangers and, later. King’s Rangers 
for British service ; main character 
in novel by Kenneth Roberta, 
'Northwest Passage’, 

Rogers, Sa-mnel (1763—1856), English 
banker, poet, art patron; published 
at his own expense several volumes 
of poems which, If not brilliant, 
showed care and taste (‘Pleasures 
of Memory’) ;frlend of Wordsworth, 
Byron, Thomas Moore; declined 
Ihuraateshlp. 

Rogers, Will (1879-1936), American 
humorist and actor, born Okla- 
homa; first appearance in vaude- 
ville, 1906;; his free and easy 
manner and his shrewd, homely 
comments on men and affairs gave 
him wide popularity on stage, radio, 
in moving pictures, and as a writer 
for the newspapers; , killed in 
Alaska on airplane flight; .statue 
of him presented by Oklahoma to 
National Statuary Hall 1989. 
Rogers, Woodos, English navigator 
who rescued Selkirk G-407 
Rogers, Mount, Va., highest point 
(5719 ft.) in Blue Ridge Mts. 
Rogers; Pass Tunnel, British Columbia, 
5 mi. long T-163, 164 
Roif'gcvoen, Jacob (1669-1729), Dutch 
explorer, born Mlddelburg ; carried 
. out expeditions ‘planned by his 
sailor father ; imprisoned in Batavia, 
(1722) for trespass on rights of 
Dutch Bast India Company; later 
aoguitted; accused by geographers 
of reporting under new names 
places previously visited by others 
Easter Island di.scovered E-140 
Samoa explored P-7 
Rogue elephant E-244 
Rohan (rS-dii'), Henri, Duke of (1679— 
1838), French Huguenpt general, 
leader of Protestant party after 
death of. Henry IV; secured con- 
firmation (1623) of Edict of Nan- 
tes; made marshal of France, and 
won victory (1635) over Austrians 
and Spanish in the Valtelllne. 
Rohan, IjoiiIs Rend, Prince do (1734— 
1803.) , French cardinal, ambassador 
to Austria (1772-4) and grand al-' 
; moner of Prance; vain, but good- 
natured and generous ; disgraced by 
.the affair of the "Diamond Neefc- 
laoei” which he was duped into 
buying in the belief that he was 
; acting as agent for Marie Antoinette 
and .would thereby 'win her favor. 
Rohde (?'‘6'd<i), Ruth Hrya.n OWen. 
'jfiifiee in, Index Owen, Ruth Bryan 


Rohe, Xudwig Mies van der (born 
1886), modern architect, born 
Aachen. Germany; influenced by 
Prank Lloyd Wright; combines 
utility and esthetic quality in 
vigorous, straightforward design ; 
director of school of architecture, 
Illinois Institute of Technology, 
Chicago, after 1938. 

Rohlfs, Anna K. Green. See in Index 
Green, Anna Katherine 
Bohifs, Friedrich Gerhard (1831—96), 
German explorer; traveled in Mo- 
rocco in guise of Mohammedan ; ex- 
plored Sahara, visiting many 
regions unlmown to Europeans 
('Travels in Morocco’; ‘Across 
Africa’). 

‘Bol s’amaae, Le’ (lH rwd aii-musi') 
(The King’s Diversion), drama by 
Victor Hugo H-363 
‘Rigoletto’ text 0-232 
Rojtinkovslcy, Feodor (horn 1891), 
Russian artist and Illustrator of 
children’s books, born Lithuania; 
noted for drawings of animals. 
Rojas (rd’hds), Ricardo, Argentine 
writer L-67jl 

Boland (French, r6-lan'), hero of 
Charlemagne’s army, celebrated in 
medieval legend R-126, S-30S(, o 
Roland, Jean Marie (1734—03), French 
politician R-127 

Roland, Madame (1754—98), French 
social leader in Revolutionary days 
R-127 

Rolf. See in Index Rollo 
Rolf Baldrewood, See in Index 
Boldrewood 

Bolfe (rW), John (1685 7-1833), Eng- 
lish colonist in Virginia; first to 
cultivate tobacco systematically ; 
married Pocahontas and thus pro- 
moted friendship between Indians 
and English. See also in Index 
Pocahontas 

begins tobacco exporting V-307 
Rolland (rd-ZSA'), Bomaln (born 
1866), French author; professor of 
history and music at the Sorbonne, 
Paris, until 1910; an uncompromis- 
ing idealist and anti-militarist; be- 
came famous 'With the publication 
of ‘Jean-Chrlstophe’, the story of a 
German musician In Paris, for 
which he was awarded the Nobel 
prize in 1918; also wrote books on 
musloal subjects, and biographies 
of Tolstoy, Michelangelo, Beethoven, 
and Gandhi; other novels are; 
'Colas Brengnon’ ; Des Caves du 
Vatican’; ‘Pierre and Luce’; ‘The 
Soul Enchanted’, a series of five 
volumes 

■Jean-Chrlstophe’ P-198, N-183 
Rolled Gold G-114 

Boiled oats B-234: irradiation of, pic- 
ture R-16 
Boiled zinc Z-217 

Roller, a bird of the family Coraciidae, 
related to the Kingfishers; species 
in southern Europe, Africa, and 
Madagascar; tumbles like a tumbler 
pigeon. 

Roller, ancestor of wheel, piotograph 
W-84U 

Roller canary C-69 

Roller process. In flour milling F-118 
Roller Bkatlne, safety rules S-2?s 
Rolling mill 1-142, 144, pictures 

1-140-1 
brass C-361 

Rolling stock, of railroads R-39-40 
Rollins, Carl F. (born 1880), Ameri- 
can typographer, advisor to the 
Tale University Press T-174 
Bolling College, Institution Of higher 
learning at Winter Park, Fla. ; es- 
tablished 1885 ; . named for original 
donor, Alonzo W. Rollins of Chi- 


cago; developed plan of two-hour 
conferences instead of lecture and 
examination system; U-259 
Bello irdVU), Rolf, Hrolf, or Bou 
(10th century A.D.), Norse con- 
queror of what became the French 
province of Normandy (911)- 
N-168, N-149 

‘Rollo Books’, series of 28 books for 
children by Jacob Abbott (1803- 
79). 

Boll siilpUiir S-324 
Bolt- Wheeler, Francis William (born 
1876), author and editor, born Eng- 
land; came to U. S. 1893; became 
Episcopal rector; lectured on sci- 
entific work of U. S. government 
for N. T. Board of Education; 
writer of stories of achievement 
(‘Boy with the U. S. Government’ 
series; ‘Wonder of War’ series); 
later wrote many books on astrol- 
ogy. 

Rolvaag (riH'vSff'), Ole XJ. (1878- 
1931), Norwegian-American novel- 
ist, born Norway; professor Nor- 
wegian language and literature St 
Olaf College, Northfleld, Minn. ; 
wrote powerful novels of immi- 
grants’ struggles in American prai- 
rie states ('Giants in the Earth’; 
‘Peder Victorious’ ; ‘Pure Gold’ ; 
‘Their Father’s God’). 

Roly-poly, round bottomed toy which 
will not upset, picture P-ig2 
Roma irS'ma), Italian name for 
Rome, Italy, See in Index Rome 
Romagna (.ro-man'yii), former prov- 
ince of Papal States, now divided 
into Italian provinces of Bologna, 
Ferrara, Ravenna, and Forll 
joins united Italy V-294 
Romn'lo, modern Greek dialect G-174 
Romaln, Jnles, Italian painter. See in 
Index Qiullo Romano 
Romnino lettncc. See in Index Cos 
lettuce 

Romalns (rd-mdA'), Jnles (horn 
1885), French poet, novelist and 
dramatist; vigorous writer; one of 
leaders of Unaniralst movement, 
expressing all-emhfaoing sympathy 
with humanity ( ’Luoienne’ ; , 'Death 
of a Nobody’: ‘Knock’; ‘Men of 
Goodwill’). 

Roman. In addition to headings un- 
der Roman (Roman architecture; 
Roman art ; Roman history ; Roman 
mythology), see in Index Rome 
(ancient) 

Roman nrchlteotnre A-261— 2 
ancient Rome, restoration, picture 
R-143 

auueduot at Segovia, Spain, pioture 
A-2S6 

arch A-281, A-249, pictures , A-ZSB, 
R-139 

arena in NImes, picture F-170 
baths R-140, 146: of Caraoalla, pio- 
ture B-146 

Colosseum R-138-40, B.-146, pioture 
E-139 

dome, development of A.201, picture 
A-260 

Forum R-138, pictures R-141 
Hadrian’s tomb (now Castle Sant’ 
Angelo), pioture R-139 
mosaic decoration M-362 
Palace of the Senators, pioture 
r-139 

Pantheon A-261, E-331, pioture 

A-260 

Pompeii P~300-l, pictures P-299, 
301 

Temple of Castor and Pollux, Rome, 
pioture B-139 

Temple of Saturn, Rome, picture 
A-2B9'.. 

triumphal arch : Arch of Titus, 
pioture R-139 

vault, development of A-261 


Key— odpe, dt, fdr, fdst, wh(;t,.fcfU; mj, yet, fgrn, thdre; ice, bit ; rdw, won,' fdr, . ndt; ds; oflre, biit, riffle, fvll, hflrni 
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ROMANOF 


EMPERORS OF ROME 


27 B.C.-14 A.D. Auguetus 


14-37 


Tiberiua 


282-283 


37-41 

Caligula 

' 

41-54 

Claudiutt 

284-305 

54r48 

Nero 

286-305 

68-69 

Gaiba 

305-306 

69 

Olho 

69 

VitclliiiB 

305-311 

69-79 

Vespasiaa 

306-312 

79-81 

Titus 

306-337 

81-96 

Domitian 

96-98 

Neryn 

307-323 

98-117 

Trajan 

337-361 

117-138 

Hadrian 


138-161 

AntoninuB Pina 

337-340 

161-180 

Marcus Aurelius 

337-350 

180-192 

Commodus 

361-363 

193 

Pertinax 

363-364 

193 

Diditis Julianas 

364-375 

193-211 

SeptimiuB Severus 

364-378 

211-217 

Coracalla 

375-383 

217 

Macriniis 

375-392 

218-222 

Heliogabulus 

379-395 

222-235 

Alexander Severus 


235-238 

Maximinus 


238 



238 

b"{ 5 ;s 

395-423 

424 

238-244 

Gordian III 

425-455 

244-240 

Philip the Arabian 

455 

249-251 

DeciuA 

455-456 

251-253 

Gallus 

457-461 

253 

Aemilian 

461-465 

253-260 


465-467 

253-268 

467-472 

268-270 

Claudius 11 

472 

270-275 

Aurelian 

473 

275 

Tacitus 

473-475 

276-282 

Probus 

47S-476 


Cams 

CarinuH ) 

Numeriamia } 

DioclcUnn ) 

Maximianus J 
Gonstantius Ghiorua \ 

(West) Mohitly 

Galeriua (East) j 

Maxehliua (West) 

Constantine the Great *1 
_ (West, later a!l) [jointly 
Licinitis (East) J 

Gonslanlius (Eaati \ 

later all) I • • »i 

Conetantinc II (West) pointy 
Constans (A&lca) J 

Julian 
Jovianiis 

Valentinian I (West) 

Valens (East) 

Gratian ) (West 

Valentinian II / jointly) 
Theodosius I (East, later all) 


WUSTERN EMPIRE 

Honoriua 

John 

Valentinian III 

Maximus 

Avitus 

Majorian 

Libius ScveruB 

Recimir 

Anthemius 

Olybrius 

Glyccrius 

Julius Ncpos 

Romulus Augiistulus 


roman ARl 


EComan art G-168-9 
enamels E-263 

Etruscan influence E-313-14 
Greek influence G-168, 169 
mosaics M-262 
painting G-169 

pottery P-330, pichircB R-133 
sculpture S-64, G-169, Outline S-66, 
pictures S-63, 64, 65; column of 
Trajan, pictures G-169 ; fountain 
of Trevi, picture B.~U2; portraits 
R-137-8, G-169, picUires R-131, 
G-168 

Vatican treasures R-142-3 
Eoman candles P-60 
Roman Catliollc church, Christian 
body that recognizes the Bishop of 
Rome (the Pope) as its head and 
as the vicar of Christ on earth. 
See also in Indem Christianity; 
Counter-Reformation ; Monks and 
monastioism ; Papacy ; Pope ; Refor- 
mation; Sistine Chapel; Vatican; 
Vatican City 
adherents B-72 

American colonies C-233: Maryland 
M-77-8, A-161 
Bibles B-103, 104 
Christmas celebration C-227 
College of Cardinals C-S3 
education S-40i Jesuits E-174 
England; Elizabeth's policy E-255; 
Henry VIII breaks with H-278; 
James II and J-183; Mary I per- 
secutes Protestants M-73; Wy- 
clifs trial W-igi 

Prance P-179: concordat of 1801 
N-8; disestablished P-227 
Germany G-67 
Great Schism C-2S2 
■Index’ of prohibited books P-348 
Inquisition 1-30 

Ireland 1-124, 126, 127: Emancipa- 
tion Act 0-201 
Knights of Columbus K-31 
Mexico M-136, 137, 142o, d, / 
missionary work C-233. See also in 
Index Missions, Christian 
music M-S09 
Nloene breed C-232 
organization, medieval C-232 
papacy P-54-6! origin P-B4-5, P-141 
papal honors D-36 
' Paraguay P-67 
Slavs S-162 
Spain, Republic S-231o 
Spanlsh-Amerloan colonies A-156 
Switzerland S-3B1 
United States 0-233 
Romance R-127-8, N-181 
Arthurian legends R-159-60, A-315- 
16 

chivalry burlesqued C-lsa 
‘Song of Boland’ R-128 
Romance languagos R-128, P-171 
Prench P-196-6 
Italian 1-153 
Portuguese P-3i4 
Spanish S-236 

Roman Congregations, adralnlatratlve 
commissions to aid pope P-6B-6 
Roman Corn Raws, See in Index Corn 
Laws, Roman 

Roman Empire. See in Index Roman 
history; Rome (ancient) 

Koiniines (.ro-md'nes) , George Jolin 
(1848-94), British biologist and 
psychologist; born Kingston, On- 
tario ; ardent supporter of Darwin, 
whose theories of evolution he ap- 
plied to psychology ; writer on star- 
fish and jelly-flsh (’Mental Evolu- 
tion in Animals’ ; ’Mental Evolu- 
tion in Man’ ; ‘Darwin and After 
Darwin’). 

Romanesque (ro-mdn-dsk') nrchitce- 
turc A-283-6 
American revival A-272 
Gothic, compared with A-26S 
Norman style A-264 
Pisa baptistery, cathedral, and tower 
P-222, pictures 1-168, P-223 


Ravenna church, picture A-263 
sculptured decoration S-64 
Tower of London L-182-4, picture 
L-190 

Roman history (to 476 A.D. ) R-128— 
36, chart H-297-800, Outline A-103. 
See also in Index Rome (ancient) ; 
and list of Roman emperors on this 
page. For later Roman history 
see in Index Byzantine Empire; 
Italy 

legendary period and early history 
R-128-30 
Aeneas A-27 

Romulus and Remus B-146 
Etruscans E-313-14, R-129-130, 

132 

story, “How IToratius Kept the 
Bridge’ T-88-9 
Sibylline books S-139 
Republic (609-27 B.c.) R-129-34 
Cincinnatus dictator C-237 
development of government B-130- 
2, D-46-6, G-126-6: dictatorships 
D-670 

conquest of Italy B-132-3 
economic struggle between rich and 
poor R-132 

war with Pyrrhus P-374: Romans 
defy Pyrrhus, picture R-13B 
Punic Wars R-133-4: Carthage 
C-88-9; Hannibal H-211-12 
siege of Syracuse A-266 
conquest of Spain S-229 
conquest of Glreece G-161— 2 
Marius and Sulla B-134 
Spartaous leads slave revolt S-240 
Pompey’s conquests P-302, J-217 
Catiline's conspiracy C-235 
conquest of Gaul P-180, C-12: Ger- 
man tribes G-71 , 
government and economics of con- 
quered lands R-134 
colonial policy G-308 
Caesar and fall of the republic 
C-12-13, R-134: first triumvirate 
C-12; Pompey defeated P-302; 
assassination of Caesar C-13 


second triumvirate A-364 
Ootavian gains mastery A-S63-4: 
Cleopatra conquered C-264-B 
Empire (27 B.C.-476 a,d.) R-134-6 
Augustus A-363-4 
defeat in Germany G-182 
Britain conquered E-270 
Nero’s rule N-64 
Titus captures Jerusalem J-217 
Pompeii destroyed P-299-300 
empire reaches greatest extent, map 
R-i30 

Marcus Aurelius M-02-3 
social conditions R-136, piottire 
R-136 

decline of the Roman Empire R-136, 
138 

Aurelian conquers Palmyra P-40 
Constantine G-346; capital moved 
B-28B 

separation of East and West E-322, 
E-136 

Gothic invasions G-123: Alaric 
sacks Rome A-99 
invasions of Huns H-362 
Vandals plunder V-271-2 
end of empire R-136 
feudalism follows break-up P-27 
Christianity in G-231-2 
Romani. See in Index Romany 
Roman law L-74 
bankruptcy law B-39 
France, under Louis IX L-201 
Hortensian law R-132 
Justinian codifies J-231 
lex Canulela R-131 
study revived in Middle Ages B-171 
tortures P-348 
Roman legion A-3Q7/ 
warrior, picture A-305 
Roman letters. In printing type A-136 
Roman numerals N-184 
Romano, GluUo. See in Index Giullo 
Romano 

Romanof (.r6-man'8f), family name 
of czars of Russia from 1613 to 
downfall of the empire in 1917. 
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ROMANOF, MICHAEL 


Fact-Index 


ROOD 


For list see Russia, history of 
chief rulers R-183-9 
Bomanof, Michael (1696—1645), czar 
of Russia; elected 1618; R-188 
Boman rorthology, Outline M-3a7-9 
“Boman poaco” (paa; romana) R-134— 6 
Roman philosophers P-173 
Boman roads R-111, R-134, picture 
R-116 

Appian Way B-140, picture B-137 
cement used C-125 
Lyons, starting place L-224 
Bomans, Bplstle to, book of the New 
Testament; letter written by Paul 
to the Christians at Rome; deals 
With justification by faith and re- 
lations of Jews and Christians, 
Bomansch (rS-milnsW), a dialect In 
Switzerland S-361 

Boman'tlclBm, in literature, the tend- 
ency to emphasize the imagina- 
tive, emotional, and natural, as 
opposed to the restraint and for- 
mality of classicism and the matter- 
of-fact attitude of realism; applied 
especially to movement: in latter 
18th and early Iflth centuries called 
the "Bomantic Period” 

English B-280: drama D-ae; novel 
N-182; Wordsworth W-146 
French P-197; Victor Hugo H-353; 

Rousseau R-160 
German G-63 
Italian 1-104 

Bomnntioiam, in music M-313— 14 
Boman ■Wall.. See Hadrian's Wall 
Bom'aiiy, or Bomani, a gipsy; also, the 
dialect spoken by gipsies; G-90 
Bomhorg, Sigmund (born 1887), 
composer, born Hungary; came to 
, America '1809: wrote music for re- 
vues : and for the operettas 'May- 
time'; IBloasom Tima’; ‘The Stu- 
: dent Prince’; 'The New Moon'. 
Bomb (ancient), picture E-143 
agriculture A-58: alfalfa A-117 
alphabet A-1S4&, 136, chart 

A-134d 

aqueducts A-236-8, W-64; Segovia, 
picture A-23B 

arohlteoture. See in Index Roman 
‘ arehitactura 
arithmetic A-286 

armor, pictures A-SOB, E-269: sword 
8-868 

art See in Index Roman art 
baths R-140, 140, picture R-146: 

Pompeii P-300 
hook trade center B-189 
books about 1-178 
books and book making B-176 
calendar C-22, 23, 24, picture C-23 
catacombs B-140 
cement making C-126 
census 0-130 

chariot W-a4h, pictures R-128, T-123, 
E-336 

ohemloal knowledge C-177 
circus C-2370 
citizenship R-1S3, 134 
city-states 0-242, R.-132 
coins M-196, picture M-220o 
colonies 0-308 

CoioBseum R-138-40, 146, picture. 

■ R-139: 

- dentistry I)-B4 
dolls H-86 

'dress D-106, picture P-107 : sandals, 

, picture S-131i textiles used T-01-2 
:: education E-170 - 

'iffinglnearing B-267 

aqueducts A-235-6, W-B4: Segovia, 
picture A-238 

1 arch insed in A-261, A-249, pictures 
A-235, R-13B 
bridges B-240 
sewers S-S7, B-138 
tunnels T-184 
family names N-2 
festivals H-S19 
Baochan-alia D-70 
^ , OaStor and Pollux, picture B-141 


marriage M-69 : ' 

Minerva M-18B 
Pomona H-202 
Saturnalia S-Sl 
fish, trade in F-78 
flags P-8S-4 
food supply F-142 
Forum R-138, pioture R-141 
furniture F-219 
geographical knowledge G-34 
gladiators G-96, S-169-60 
glass making G-106 
government G-126-6, R-130-a, 

D-46~e: dictatorships D-67o; 

Caesar C-12; Cinclnnatus C-236-7 
history. See in Index Roman history 
invasions and pillage 390 s.c. to 
1527 A.n. B-146 
jewelry G-36 
lamps L-56, pioture L-B7 
language and literature L-67-70. 
See also in Index Latin language; 
Latin literature 
letter-writing L-98a 
libraries L-103, S-169 
lighthouses L-132 
marriage and divorce M-69, 88 
metal working M-123-4, pictures 
M-123 

migration influence M-168 
musical instrument, org-.an 0-250 
news bulletins, or Acta Diurna 
N-106 

origin of city R-128 
Pantheon A-281, R-146, picture 

A-260 

people; life of P-SOO— 1, R-166; ra- 
cial affinity, diagram R-9B 
plumbing L-76 
poor relief P-302, B-ISB 
postal system P-320 
reforms of Augustan Age A-304 
religion and mythology, Outline 
M-327-9 

roads R-lll, R-134, pioture R-llB; 
Appian Way R-140, picture R-137; 
cement used 0-126; Lyons, start- 
ing place L-224 

ruins R-1S7-40, R-146, pictures 

B-139, 141 : at Tivoli, pioture 1-171 
sculpture. See in Index Boman art, 
auhhead sculpture 
Sevan Hills R-144 
sewerage system R-1S8, S-87 
shelter; heating system, pioture 
S-304; interior, pioture R-136l 
Pompeian home P-300, pictures 
P-300, 301 

Ships S-117, pioture S-12B 
slavery s-iss-eo: Spartacus leads 
revolt S-240 
theaters T-7e, D-93 
Tiber River T-88 
tools and utensils, pictures R-1S3 
toys T-I19 

warfare, tactics A-307/-308 
water clock W-88 

weights and measures W-66 , 

Wheeled vehicles W-846 
writing P-103, P-6e-7 
Romo (modern), Italy, also Boma, 
cap. of the kingdom ; includes inde- 
pendent state, Vatican City, seat of 
the Pope; pop. 1,166,000: R-13r-46, 
map I-IB6 

art galleries and museums B-142-3. 

See also in Index Museums, table 
educational Institutions B-146 
historic places R-144-.6 
history; added to Italian kingdom 
1-168; capital of Italy V-294 
industries B-146 

St. Peter’s B-140, 142, plotttres 

A-268, P-55; Interior A-266 
Vatican B-142-3, R-146, E-381-2, 
pictures P-66, A-268: library 

L-106, B-i43, picture L-lOBo 
Borne, Ga., trade center on Coosa 
Elver, 60 mi. n.w. of Atlanta, in 
rich agricultural section; pop. 26,- 
282; 'cotton, rayon, lumber, furni- 
ture foundry . products; Shorter 
GdUege ; 4a«p G-60 


Borne, N. T., city 16 mi. n.w. of Utica 
on Mohawk River and Erie Canal; 
pop. 34,214; brass and copper 
goods, knit goods, textiles: scene of 
battle of Oriskany 1777: map N-114 
Fort Stan wix, national monumentN-22 
Bome-Borlin Axis W-1786, a, G~76a, 
1-160 

"new order” W-178 ot 
‘R o'meo and Jnllet’, opera by Gounod 
0-233, picture 0-231 
‘Borneo and Juliet’, tragedy by 
Shakespeare B.-146 
chronology and rank S-lOOe 
Sothern and Marlowe, picture D-B7 
EBmer, Olaus, or Ole. See Roemer 
Bommel, Erwin (born 1891), German 
army offloer, commander of de- 
feated Axis Afrika Korpsj late in 
1943 made commander in both Italy 
and Yugoslavia, also chief of anti- 
invasion plans. 

Boin'ney, George (1734—1802), emi- 
nent English painter; almost en- 
tirely self-taught; best known for 
excellent portraits of Lady Hamil- 
ton and other women; also painted 
historical and fanolful subjects 
(‘Death of Wolfe’) 

‘Milton and His Daughters’, picture 
M-178 

‘Bomola’ (rdm'd-ld, Italian rd’mS-ld), 
George Eliot's novel based on Sa- 
vonarola’s life ! Romoia, the hero- 
ine, is the beautiful and noble- 
minded daughter of an aged Flor- 
entine scholar; E-2B4 
Bom'ntns and Bemus B-140, B-129 
Bomulns Angustulus, last emperor to 
, rule in ancient Rome R-136 
Boncesvnlles (ron-thds-vU'pds), vil- 
lage in n. Spain, 22 mi. n.e. of 
Pamplona, near pass in w. Pyrenees 
where Roland was slain: B-120 
Bonda (rd»‘dd), Spain, picturesque 
old town in Malaga province, 42 
mi. n. of Gibraltar; built on rook; 
divided by chasm almost 600 ft. 
deep and 800 ft. vrido; leather, 
horses, wine, hats; pop. 80,000. 
Bondeau (rdn'dS), verse form derived 
from the French, having two varia- 
tions, both employing only two 
rhymes; the more charaoteristlo 
IB-line form uses the first four 
syllables of the poem as a rhyme- 
. less refrain after eighth and thir- 
teenth lines; lO-line form uses the 
first syllable of the poem as a re- 
frain after sixth and tenth lines; 
example : Dobson’s ‘You Bid Me 
Try’. 

Bon'dol, verse form adapted from the 
French, having two variations; con- 
sists of either 13 or 14 lines ■with 
only two rhymes ; first and second 
lines are repeated as seventh and 
eighth in both types ; the shorter 
one closes with repetition of first 
line, the longer with repetition of 
first and second; example; Bun- 
ner's ‘Beady for the Bide’. 

Bonclo; in music, musical form in 
Which one prlhqlpal theme is re- 
peated three or more times, alter- 
nating with two secondary themes. 
Bonsard (rdw-sdr'), Pierre de (1624- 
86), French "prince of poets";: 
leader of PlSlade, group which 
sought to remold French language 
and poetry on olassioal lines; mas- 
ter of technique: Wrote some of 
finest French poems on love and 
nature: popularized sopnet: F-190 
BBntgcn., See (Ji lmdeo! Roentgen 
Rood (rgd) , a unit of square measure 
equal to U, acre; also oocasionally 
Used for' ’’rod,” in linear measure; 
both rood and rod come from use 
of a rod or pole tor measuring 
16th-century surveying W-80 


Key — capo, dt, ftir, fast, wh^t, fffll; me, yet, fern, thdre; 4ce, bit; rdw, wdn, Mr, ndt, dp; odre, bdt, r;fde, fvll, bdrn; 

232 



ROOF 


Fact' Index 


Boof, of a building B-286, S-110-13 
architectural development A-261, 
262, 269 
asphalt A-337 
copper C-358, 

corrosion-resisting alloys A-131 
gabled A-168 

gambrel A-168, A-271 I 

paper used for P-61 I 

primitive forms S-llQ-11 
skyscrapers B-264 
sod S -112 

“Boof of the world," in Asia A-324 
Booftree, of log cabin P-221c 
Boob, bird of the crow family M-38 
Bookwood pottery P-334, 

Boon (rSn), Albrecht, Count von 
(1803-79), Prussian minister of 
war (1869-73) and field marshal, 
organizer of the German army 
Eras dispatch B-147 
Boosevelt (ro'sie-velt), Anna Blennor 
(born 1884), wife of President 
Franklin D. Eoosevelt ^-94 
Boosevelt, Edith Carow (born 1861), 
wife of President Theodore Roose- 
velt ^-93 

Boosevelt, Franklin Delano (born 
1882), Slat president of United 
States R-146o-r 

administrations (1933- ) R-146e-r, 

OutUnea H-SlOc-e, 1^-180 
agencies U-231-2, table R-146p 
bank reform R-146/, B-44 
cabinet R-1466, to6!e C-426 
conservation G-343, P-167 
criticism of administration R-146r 
farm aid R-146/, !, m, F-12 
foreign policy R-146i, o, p; 

Japan R-146»n, p, J-192, W-l'/aii- 
o; Latin America R-146m, r, 
L-67o-«, M-242 

housing B-266, R-146/, I, picture 
R-146m, N-12fc 
industrial recovery R-146/ 
labor R-146h, i, it fc, l-m, Zt-Hd 
money policy R-1487i, M-222 
Monroe Doctrine M-242 
neutrality N-76S, R-l46m-«, p 
"New Deal” pledge R-146d 
prohibition ended P-3B0-1, R-1484 
relief R-146e, /, /, l-m, n, P-303 
Silver Purchase Acts S-1B2 
social Instiranoe S-179, U-231 
soldiers’' bonus R-148/, P-118 
Supreme Court B-148/, fc-1, m 
tarlif policy R-146t 
■VVorld War, 2d R-146fn-r, W-178in- 
o. Outlines H-3l0o-e, W-iso 
Allied war strategy and peace con- 
ferences ■W'-179/-h, R-148p, pic- 
ture ■W-1780 

conscription R-146n, p, N-12fl, /, 
i-j, r 

defense R-146w— r, W-178?n— o, 

N-12b-ni 

taxation, increase R-146p, N“12(i 
U. S. In war R-146p-r, W-178u- 
180, N-121J-13 
third term R-146o-r 
wife W-94 

Boosevelt, Kermlt (1889—1943), ex- 
plorer and writer, bom Oyster Bay, 
N. T. ; son of President Theodore 
Boosevelt ; with father explored 
River of Doubt (Roosevelt River) 
1914; served in 1st World War ; ex- 
plored with brother, Theodore, Jr., 
in Asia; became British citizen and 
officer in British army 1939; re- 
turned to U. S. 1941 and joined U. S. 
Army April 1942; died in Alaska 
while on active duty: picture R-149 
Boosevelt, Nicholas J, (1767—1854), 
inventor, born New York City; 
great-granduncle of Theodore 
Roosevelt; invented vertical paddle 
wheel for steamboats; M-206 
Boosevelt, Quontin (1897-1918), 
youngest son of President Theodore 
Boosevelt : killed In 1st World War. 
Boosevelt, Theodore (1858-1919), 


25th president of United States 
R-147-6S, pictures R-147, 149, 

W-170 

administrations (1901-09) R-148~B2 
Alaska boundary arbitration R-150 
Algeciras conference R-ISO, M-2B9 
anthracite coal strike R-152 
conservation R-1B2, B-146, C-S43 
department of Commerce and La- 
bor R-161 

football humanized during P-151o 
insurance investigations in N. T. 
H-361, B-161 

international opium conference 
0-236 

Japanese immigration 1-24 
Louisiana Purchase Exposition 
S-10 

Monroe Doctrine R-160, 151, M-241, 
U-248 

Navy reform R-150, S-153, N-B6/ 
Panama recognized P-42, B-160 
Panama Canal begun R-IBO, P-46 
panic of 1907 B-161-2, U-247 
Russo-Japanese War mediation 
R-198, R-160 

San Francisco earthquake S-2B 
Santo Domingo protectorate R-IBO, 
S-27 

Taft's services T-2 
trusts movement R-lBl, U-247 
Venezuelan policy V-27'7, R-150 
authorship R-163, A-180 
character R-147, 148-50 
civil service reform C-248 
early political career B-147-8 
explorations R-162 
family W-93 

l.st World War R-152-8, picture 
W-170 

hobby H-313 
influence R-147 

Mount Rushmore S-217, picture S-220 
Nobel peace prize (1906) R-IBO 
Progressive party R-152, T-3 
quoted U-222, T-171 
ranch life R-148 
Spanish-Amerloan War R-148 
Taft's relations with ,T-2, 3 
Boosevelt, Theodore, Jr. (born 1887), 
eldest son of President Theodore 
Roosevelt, born Oyster Bay, N. T. ; 
lieutenant colonel A.E.P. In 1st 
World War; assistant secretary of 
navy 1921-24; governor of Puerto 
Rico 1929-32; governor general of 
Philippines 1932-33; as brigadier 
general served in n. Africa and 
Sicily 1942-48; made chief liaison 
officer to French array under Gen- 
eral Elsenhower Nov. 1943. 
Boosevelt Dam 1-149, A-290, map 
A-280, picture A-288, toftle D-S57 
Boosevelt Day (October 27) H-321 
Boosevelt Island, Antarctica A-214, 
map A-216 

Boosevelt Memorial Association, 
founded 1919 to perpetuate the 
memory of Theodore Roosevelt and 
to establish and maintain a national 
memorial at Washington, D.C. and 
a memorial park at Oyster Bay, 
N.T. : Roosevelt medal established 
1923, awarded annually for dis- 
tinguished work in fields of activity 
associated with Theodore Roose- 
velt's career 
museum R-153 

Boosevelt Blver, Brazil, a tributary of 
the Amazon explored by Theodore 
Boosevelt; previously called River 
of Doubt because so little was 
known about it: R-152, map B-228 
Booeevelt Sanctnary, for birds, at 
Oyster Bay, Long Island B-146 
Boot, Ellhu (1845-1987), American 
lawyer and statesman, born Clin- 
ton, N.T.; secretary of war, secre- 
tary of state, and U.S. senator from 
N.Y. ; member Alaska boundary 
commission 1903 ; headed mission to 
Russia 1917 ; Washington limitation 
of armaments conference 1921-23; 
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Nobel prize (1912) for peace ; mem- 
ber League of Nations board to re- 
vise World Court statute, 1929; 
author of many works on govern- 
ment, oltlzenship, and international 
relations 

Latin American friendship won 
L-67I) 

quoted, on leisure L-9S 
secretary of war R-148, 160 
Boot, George Frederick (1820-96), 
American papular song composer, 
born Sheffield, Mass. ('Battle Cry 
of Freedom'; ‘Tramp, Tramp, 
Tramp’ ; ‘There’s Music in the Air*). 
Root, of plants R-153, diagram P-23a 
adaptation to environment F-121, 
122: mesquite M-121: water- 
plants W-48 

air-roots: air plants A-9B; mangrove 
M-53: orchid 0-243 
cap R-1B3, picture P-2Sa 
cell development, picture 0-122 
cypress ‘‘knees,’’ picture C-420 
hairs R-1B3, picture P-288 ■ 

moisture absorption R-153 
nitrifying bacteria on P-243, A-117 
pictures C-282, A-117 
pouches of bladderwort, picture 
P-242 

pressure S-191o; force exerted, by 
R-IBS; source of energy P-240 
response to 

chemicals lohemotropiam) P-242 
gravity (peotroplsm) P-241 
light iphototropism) P-241-2 
touch (.tMgmotropiam) P-242-3 
water (hydrotropism) P-242 
seed, pictures B-86 
Boot, of tooth T-29, pictures T-29 
Boot crops, those grown for their 
edible roots or tubers 
beet B-79 

cabbage relatives (radish, rutabaga, 
turnip) C-1-3 
carrot C-87 

first introduced in agriculture A-B9 
parsnip P-8B 
planting, table G-IS 
potato P-S24~B 

sweet potato S-341 , 

Boots, in mathematics P-340-1 
Bopc and twine R-153-6 
hemp H-272 

knots, hitches, and splices K-8S-7 
lariat C-114 

Manila hemp P-168-0, H-272 
nettle N-7B 
sisal fiber S-164 
yucca fiber T-211 

Bope horse, a horse specially trained 
for cowboys who use the lariat, 
picture C-H4 

Boper, Margaret, daughter of Sir 
Thomas More '11-257, pfotwre M-258 
Eopewalk, place where ropes were 
made in colonial times A-165 
Bops (rdps), F6Iiclcn (1838-98), Bel- 
gian illustrator, etcher, and painter 
of Hungarian descent; sometimes 
too cynical and decadent to be pleas- 
ing : a prolific, skilful worker. 
Boque (rdfe). a form of croquet 0-402 
Boouetort (rdk’fSrt) oheese C-184 
Bornlma (rb^rd' e-mil), Mount, flat- 
topped mountain at boundary of 
Brazil, British Guiana, and Vene- 
zuela, 8740 ft.; above sea level, 
source of several rivers which fall 
from it in giant cascades 
falls G-18S 

Borquat (rdr'kwal), genus of whales 
W-78, 80 

Bosa (ro'zo), Salvator (1615-73), 
Italian painter; chief master of the 
Neapolitan school; wild and ro- 
mantic in life and art; excelled in 
landscapes, marine views, and bat- 
tle scenes. 

Bosa, Monte, Alpine peak (15,217 ft.) 

S-349, map S-36t 
Bosa, the rose genus of plants. 
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Bosiueae (rS-ma'se-e), ros& family of 
plants. H-156 

Bo8'aUnd, In Shakespeare’s ‘As You 
Like It’ A-322-3 

Kosainondt Fair, in English legenU, 
beloved of King Henry II, hidden 
away by him in a bower at heart 
of a labyrinth In "WoodstOok; found 
by jealous Queen Eleanor and 
forced to drink poison. 

Bosario (rd-sd're-6) , 2d city of 
Argentina, railroad center and port 
on Parana River 185 ml. n. w. of 
Buenos Aires; pop. over 600 , 000 ; 
large foreign trade: A-2806, mojJS 
A.r279, S-aOBc 

Bosnry, a form of Gathoiie prayer, 
and the string of beads with which 
It Is said ; first used in 13th century. 
BoBnry CoHeBe. at River Forest, III,; 
Roman Catholic, for women ; 
founded 1918; arts and sciences. 
Bosas (rd'sds), Juan Manuel (1793— 
1877), Argentine dictator 1886-52; 
bloody despot; overthrown by com- 
bination of foreign and domestic 
enemies; A-281, L-G71 
Bosclus (.rSsh'i-iis) , Quintus (died 
63 B.o,), greatest comedian of an- 
cient Rome. Among his patrons 
was Cicero, to whom he gave elocu- 
tion lessons. 

BoBcae, Sir Henry Bufleld (1833- 
1015), English chemist, who iso- 
lated vanadium; worked with Bun- 
sen in researches In photochemistry. 
BoBeom'mon, county In central Ire- 
land, Connaught province, on the 
Shannon River ; 951 sfi. ml.; pop. 78,- 
000; sheep and cattle: map B-270o 
Bose, Chnuncey (1794—1887), Ameri- 
can businessman and philanthro- 
pist, born Connecticut; endowed 
Rose Polytechnic Institute at Terre 
Haute, Ind. 

Bose, Uriah M. (1884-1913), Ameri- 
can lawyer, horn Marlon Co., Ky. ; 
delegate Hague Conference, 1907. 
Bose, a genus of flowering plants, 
.R-166, pictures B-167 
apple compared, picture A-231 
attar of P-124 
development, picture. P-241 
red, myth of Adonis A-22 
Wild, or prairie, pictures N-29a, 
R-157 

Boie, faaiUle, Chinese porcelain P-331 
Boseate spoonbill S-296 
Bpseate tern, pictures Q-186, 187 
Bose'bery, Archibald Philip Primrose, 
Bari: of (1847-1929), English Lib- 
eral statesman, orator, and writer; 
premier 1894-96, and later a polltl- 
oal power without office; wrote on 
Pitt, Peel, Cromwell. Napoleon, and 
Lord Randolph Churchill. 

Bose Bowl, Stadium at Pasadena, 
Calif. ; seats about 80,000 : P-161a, d 
Bose-breasted grosbeak Q-173, 179, 
.color plate IS -13S 
feeding habits B.-122 . . 

Bosc-cliafer, a beetle of the June-bug 
family that feeds on rose blossoms. 
Bose cockatoo, color plate P-83—4 
Boscoruiis (ro'se-Urdns/), lyilllam 
Starke (1819-98), American, Civil 
; War general, commander of Army 
: of Cumberland from 1862 till after 
■ defeat 1803 at Ghiokamauga: .C-265 
Murfreesboro battle .P-193 
Bose diamond, diamond cut with small 
, facets D-62 

Boseflsh, marine fish (Sebastes ma- 
rin%is), member of rockfish (Soor- 
4 paenidae) family; . named from 
bright rose-red or orange-red color ; 
i-i grows 15 in. to 2 ft. long ; important 
.'.1 foodflsh, abundant along n. Atlantic 
rt : Coasts of Europe and Amerlon. 
Kcsogger (ro'sdp-er), Peter (1843- 
I 1918 ),: Austrian poet, and novelist; 
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‘The Eternal Light’ ('Das Bwlge 
Llcht'), one of the most popular 
(3erman novels of 19th century. 
Bpsolle, N. J., residential borough 7 
mi. s.w. of Newark; pop. 13,697. 
Bosolle, an annual plant (Hibisaus 
sabdariffa) of the mallow family, 
native to tropical or subtropical 
regions. Grows to 7 ft. ; leaves 
divided; flower yellow with fleshy 
red calyx and collar of tiny leaves. 
Before seed forms, calyx and leaves 
may be used to make Jelly or bever- 
age; also yields a fiber; sometimes 
called red, or Jamaica, sorrel. 

Rose loonst, or moss locust L-179 
Bosemnry, or "old man," a low Euro- 
pean shrub (Rosmarinus offlei- 
nalis) of the mint family with op- 
posite pungent evergreen leaves 
and bluish flowers: oil distilled 
from leaves 
perfume P-124 

Rosemary pine. See Short-leaf pine 
Bosemont College, at Rosemont, Pa. ; 
Roman Catholic, for women ; 
founded 1922; arts and sciences. 
Rose moss. See in Index Portulaca 
Bosennu (ro'ed-nou), Milton Joseph 
(born 1869), American physician, 
born Philadelphia; important work 
In preventive medicine, disinfec- 
tants, sanitation; developed serums 
for meningitis and diphtheria. 
Rosenberg, Alfred (born 1893), Ger- 
man political leader and educator 
of Nazi youth; exponent of modern 
revival of practises and beliefs of 
early Teutonic tribes — called “di- 
rector of philosophical outlook for 
the Reich": made minister for the 
East In December 1941. 
‘Bosenkavalier, Dor* (der rox-en-kd- 
vd-Ur'), opera by Strauss 0-233 
Bosenman, Samnel Irving (born 1896), 
Judge, born San Antonio, Tex.; 
Justice of New York supreme court ; 
adviser to President P. D. Roosevelt. 
Rosenthal (rb'xen-tdl), Morlz (born 
1862), Austrian pianist, born Lem- 
berg (now In Poland) ; pupil of 
Liszt ; brilliant virtuoso ; wife, 
Hedwlg Kanner, also a pianist. 
Bo'scnwald, Julius (1862-1932 ) , Amer- 
ican merchant and philanthropist; 
born Springfield, 111. ; became head 
of Sears, Roebuck & Co. ; gave im- 
mense sums to philanthropic proj- 
ects, especially Negro education; 
founded Museum of Science and In- 
dustry, Chicago. See also Julius 
Rosenwald Fund; Museums, table 
Bose of heaven. See Agrostemma 
Rose of Japan, the camellia C-39 
Bose of Jerlobo, or resurrection plant 
C-2 

Bose of Lima, Saint (1686-1617), first 
American saint, born Lima, Peru; 
patroness of Latin America and 
Philippines; Yeast day August 80. 
Rose of Sharon, or shrubby nltliaea, a 
lovely ornamental shrub (Hibiscus 
syriaous) with rose, violet, or white 
single or double, flowers; leaves 
small and notched; belongs to mal- 
low family; Introduced into U. S, 
from Asia; name also applied to 
other plants; Biblical rose of Sharon 
Was probably a kind of tulip. 

Bose Polyteclinle Institute, at Terre 
Haute, Ind.; for men; opened 1888 
(organization begun 1874); me- 
chanical, civil, architectural, elec- 
trical, and chemical engineering. 
Boses, attar of P-124 
Bulgaria B-270 

Boses, Wars of the, contest between 
rival houses of York and Lanoaster 
for English throne R-166, 168 
Edward IV, first Yorkist king E-190 
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Henry VI loses throne H-276-7 
Henry VII founds Tudor line T-149 
Richard III slain R-lOB 
Bose’s metul C-177 

Bosetta (rd-set’d), Egypt, town on 
Rosetta mouth of Nile River; pop. 
20 , 000 ; formerly of great com- 
mercial Importance; Rosetta Stone 
found near by: map E-197 
Nile River mouth E-198 
Rosetta Stone, key to hieroglyphic 
inscriptions of ancient Egypt 
E-202-3, picture E-203 
Bose window, a circular window dec- 
orated with tracery; developed to 
great beauty in Gothic architecture 
Reims Cathedral, picture C-100 
Bosewood, hard, close-grained, fra- 
grant wood of Brazilian tree of the 
bean family: also wood of African 
tree prized in cabinet making. 

Bosh Hasliaimh (r6sU hd-shd'nd). 

See New Year’s Day, Jewish 
Boslcrucian Order, an International 
fraternity offlcially called the An- 
cient Mystic Orfler of Rosae Cruois 
(or AMORC) ; its emblem is a 
cross with a single rose in the cen- 
ter; existence traced back to 12th 
century in Europe and earlier in 
Orient; in America since 1694; 
operates on lodge system and 
teaches metaphysical-scientific phi- 
losophy of "practical arts and 
sciences.” American headquarters, 
San Jose, Calif. 

Bos’in, a resin R-7B. See also Resins 
cement for utensil handles C-128 
varnish uses P-32& 

Bosinante (ro~xd-ndn'td), in Cer- 
vantes’ ‘Don Quixote’, the hero’s 
famous steed C-136 
Bosin-weed, a "compass plant" C-327 
Boskilde (rds-kU’dii), Denmark, old 
town 16 mi. w. of Copenhagen on 
Zealand Island; pop. 16,009; capital 
until 1443; cathedral with tombs of 
early Danish kings. 

BosTyn, New York, village : 18 mi. 
n.e. of Brooklyn; pop. 972; home 
and burial place of W, C. Bryant. 
Bosplgliosl (rds-pgl-p6'se), noble Ro- 
man family; Pope Clement IX was 
its most famous member 
palace in Rome R-14B 
Bobs, Alexander (1783-1866), Cana- 
dian fur trader, author, born 
Scotland; emigrated to Canada 
1806; Joined Pacific Pur Company 
1810 and helped to found Port 
Astoria on Columbia River; joined 
Hudson’s Bay Company ; 1826 

settled in Red River District ('The 
Red River Settlement’; 'Adventures 
of the Bhrst Settlers on the Oregon 
or Columbia River'), 

Bobs, Betsy (1762-1836), traditional 
maker of first American flag, the 
Stars and Stripes P-91-2 
home, picture P-169 
Ross, Edward Alsworth (born 1866), 
American sociologist, born Virden, 
111.; professor, at University of 
■Wisconsin after 1906; author of 
many books on sociology. 

Boss, George (1730-79), signer ot 
Declaration of Independence as 
Pennsylvania delegate ; born New- 
castle, Del. 

Ross, Sir James Clark (1800-62) 
British admiral and polar explorer; 
determined . the position of the 
north magnetic pole, 1881, when 
accompanying his uncle, Sir John 
Ross, in his search for a north- 
west passage: in 1840-43 headed 
expedition to Antarctic; A-217 
discovers Ross Sea P-283 

Boss, Sir John (1'777-1858), British 
explorer, born Scotland; , re- 
discovered Baffin Bay In 1818 


Key-edpe, dl, fdr, fdst, wh^t. Iffll: mg; yet, fern, thgre.;. ice, bit; rflw, wdn, ffir, ndt, dp; oftre, bilt, r»de, fall, bilrn; 

■ " ■ ■■ 234 - 



ROSS, JOHN 


Fact-Index 


ROUNO-EARBD ELEPHANT 


when he oomtnanded an expedition 
for discovery of northwest passage; 
1829 made another attempt to find 
northwest passage but failed and 
was ice-bound for four years. 

Boss, John (1790-1866), Cherokee 
Indian chief (Indian name Coowees- 
ooowe), born Georgia; Scottish 
father had him educated at home 
by tutor and at Kingston Academy; 
president of Cherokee National 
Council 1817— 26; often delegate to 
Washington, opposed cession of land 
and westward migration; chief of 
Cherokee nation from 1889 until 
death. 

Boss, Nellie Tayloe (born 1880), first 
woman governor of an American 
state; governor of Wyoming 1926- 
27 to fill unexplred term of her hus- 
band, William B. ; made director of 
United States mint 1933. 

Boss, Bobert (1766-1814), British 
major general; captured Washing- 
ton, D.C., in the War of 1812 : W-10 
Boss, Sir Boimia (1857-1982), British 
physician, discoverer of life-history 
of malaria parasite M-270, P-46 
Eossbach (rds'VilK), battle of (1767), 
in which Frederick the Great de- 
feated the French in the Seven 
Years’ War; named for village 26 
ml. w. of Leipzig, Germany. 

Boss Dependency, coasts of Ross Sea 
and adjacent Islands in region ; cre- 
ated dependency by Great Britain 
1928 ; under jurisdiction of New 
Zealand; Includes rich sea life. 
Bos'sel Island, in s. Pacific Ocean 
s.e. of New Guinea, part of Louls- 
iade Archipelago. 

Bossellino (.rds-sil-le'nd) , Antonio, 
common , name of Antonio Gara- 
barelli (1427^79), Italian sculptor; 
work influenced by Donatello; S-67 
Bosset'tl, Christina Georgina Q830- 
94), English, poet, sister of . Dante, 
Gabriel Rossetti R-188 

Bossettl, Danto Gabriel (1828-82), 
English poet and painter, brother 
of Christina Bossettl R-168-9 
Pre-Raphaelites R-168-9, P-23 
Swinburne and S-346 
William Morris and M-261 
Bossettl, Gabriele (1783-1854), 
Italian poet and orltlo, father of 
Christina, Dante Gabriel, and Wil- 
liam M. Rossetti R-168 
Bossettl, WUliam Michael (1829- 
1919), brother of Christina and 
Dante Gabriel Rossetti; painter, 
poet, editor, and biographer ; edited 
The Germ, a magazine of the Pre- 
Raphaelite group. 

Boss lee Barrier, or Great Ice Barrier, 
also called Boss Shelf Ice, in Ant- 
arctic region A-214, P-283, map 
A-216, picture A-217 
Bossini (rfis-se’»6), Gioacchino An- 
tonio (1792-1868), Italian composer 
(‘William Tell’, opera; ‘Stabat 
Mater’, sacred composition) 

‘Barber of Seville’ 0-229 
Bossiter, Thomas Prichard (1818— 
1871), American portrait, histor- 
ical, and religious painter, born 
New Haven, Conn. (‘Washington 
and Lafayette at Mount Vernon, 
1776’: ‘The Prince of Wales and 
President Buchanan’ ) . 

Ross’ Landing, in Tennessee C-1B7 
Bosso (rds'sd), Medardo (horn 1866), 
Italian sculptor; Influenced by 
Rodin: 8-62 

Boss Sea, In Antarctic region A-214, 
map A-216, picture A-217 
Amundsen’s base P-284 , 

Byrd’s base B-289 
discovered by Ross P-283 
Bostand (rflrStdA'), Edmond (1869- 


1918), French dramatist; his play 
‘Cyrano de Bergerac’ deals with 
real character of that name; 
‘L’Alglon’, with the young king of 
Rome, son of Napoleon 1 ; 'Chante- 
cler’ is a satire in which the char- 
acters are barnyard fowls : D-98 
Rostock (rds'tok), Germany, largest 
city of Meoklenburg and one of 
chief Baltic ports; 96 mi. n.e. of 
Plamhurg; pop, 125,000; famous 
university ; an old Hanse town ; 
map G-66 

Bostov-on-Don (rda-tSf), also Eostof, 
important commercial center of a. 
Russia on Don River 20 mi. from 
Sea of Azov; pop. 610,000; grain 
trade, flour mills, iron works, an- 
nual fair: maps B-154, B-326e 
Boswell (rdsi'wcl), N. M., city 177 
mi. s.e. of Santa Fe; pop. 13,482; 
health resort; farming, dairying, 
stock raising, mining, flour mills; 
map N-97 

irrigation project N-07-8 
Eot, name given to a number of plant 
diseases caused by parasitic fungi 
and bacteria. 

Bot, or piitrefactlon B-12, B-116 
fermentation similar F-24 
Rotary Clubs, organizations estab- 
lished for the purpose of making 
practical application of the ideal 
of service to business and profes- 
sional life. The first Rotary Club 
was formed in Chicago In 1905 by 
Paul P. Harris. Rotary Interna- 
tional was organized in 1912 and 
now Includes clubs In many parts 
of the world. Active membership 
is limited to one representative of 
each business, profession, or Insti- 
tution in a community. 

Rotary oonverter, or rotary trans- 
former, See Converter, rotary 
Rotary printing press P-348, picture 
P-S47 

Stereotype plates for S-287 - 

Eotn'tlon, in physics P-192 
centrifugal force C-13A P-192 
, gyroscopic principles CI-191, 

Botatlon of crops C-367. See aUo in 
Indee: Crop rotation. 

Rotation of planets, table P-231. See 
also Earth, subhead rotation. 
B.O.T.O. See in . Index Reserve 
Offloers’ Training Corps 
Botcnone (ro'td-mdii), Insecticide ob- 
tained from certain plants of bean 
family. U. S. supply comes chiefly 
from the derris of the Far East, 
the cube of Peru, and the timbo of 
Brazil, which are imported In the 
form of dried roots; 8-263 
Roth, Erederick George Richard (born 
1872), sculptor, born Brooklyn, 
N. Y. : distinguished for equestrian 
and other animal sculpture. 
Bothamsted, solentiflo agricultural ex- 
periment station, founded 1843 by 
J. B. Lawes On his estate near Har- 
penden, England ; research on plant 
and soil nutrition. 

Bo’thenburg-on-the-Tau'her, old town 
in Bavaria, Germany G-09 
Bothenstein, Sir William (horn 1872), 
English painter and author, known 
for portraits and Illustrations ('Sir 
Rabindranath Tagore’ ; ‘Augustus 
John’ ; ‘Morning at Benares’ ) ; 
among his published works are 
'Life of Goya’, ‘Twenty-four Por- 
traits', and 'Men and Memories’. 
Rotherham troth' Sr-am), England, 
manufacturing town 6 ml. n.e. of 
Sheffield on Don River; pop. 70,- 
000; Iron and steel products, glass, 
pottery. 

Bothermere, Harold Sidney Harms- 
worth, first Vlsconnt (1868-1940), 


British newspaper proprietor and 
philanthropist, brother of Viscount 
Northcllffe with whom he was as- 
sociated; newspapers include Daily 
Mail, Daily Mirror, London Dveniiig 
News; air minister 1917-18. 
Rothschild family, Jewish banking 
family of German origin ; includes 
Meyer Amsohel or Mayer Anselm 
(1743-1812), Anselm Mayer (1773- 

1855) , Solomon (1774-1826), Na- 
than (1777-1836), Karl (1788- 

1856) , Jacob or James (1792-1868), 
Lionel (1808-79), Nathan Meyer 
(1840-1915), etc.; E-169, P-188 

Eo'tifers trotifera), the “wheel 
animalcules” W-1806, Z-227 
Botogravure, printing process B-298. 

N-109 

Rotor 

armature of electric induction de- 
vices B-218 

autogiro and helicopter A-86 
centrifugal machinery C-134 
speedometer, picture S-214 
turbine, piotxire T-155 
Botorshlp. See in Index Plettner, 
Anton 

Eotos, laborers in Chile C-207, plc- 
txtre C-207d 

Botten boroughs, in English politics, 
.P-78 

Bot'terdara, chief seaport and 2d 
large.st city of the Netherlands; pop. 
580,000; R-169, map B-87, picture 
N-68 

Ron. See in Index Rollo 
Koualx (rg-S'), P. (born 1860) French 
furniture expert and art critic 
quoted on period furniture 1-99, 101 
Bouauit (rg-B'), Georges (born 1871), 
French arthst, modernist; early 
paintings gross, powerful, .sardonic, 
later work more decorative with 
more harmonious relation of color 
and form; noted for lithographs and 
engravings of work of other mod- 
erns ('Little Olympia’ ; ‘The Bride') . 
Boubatx (rg-bS'), Prance, manufac- 
turing town in n. near Belgian 
border; pop. 105,000; woolen and 
linen goods, carpets ; taken by Ger- 
mans 1914; , regained by Prance 
1913; captured by Germans 1940. 
Bouen (rg-UA'), Franco, Important 
manufacturing and trading city on 
Seine River, 7 6 mi. n.w. of Paris ; 
pop. 125,000; ancient capital of 
Normandy; occupied by Germany 
1940: N-149, map E-326d 
cotton cloth F-17e 
Joan of Arc burned J-220 
Joan of Arc statue, picture F-174 
pottery P-S31 
seaport S-70 
tower, piotxire J-220 
Bougo, in glass manufacture G-102 
Bouget do Lisle irg-sihi' du lei), 
Claude Joseph (1760-1836), French 
song-writer; composed ‘Marseil- 
laise’ : picture N-28 
Roughage, in diet F-146, H-372 
Bough-legged hawk H-246, B-288, pic- 
ture H-246 

Roughnecks, circus laborers C-237e 
Bough oxeye. See ixi Index Hellopsls 
Bough Elders, regiment of cavalry 
in Spanish-Ameriean War, led by 
Theodore Roosevelt; R-148, S-23B 
Bough-winged swallow, hank swallow, 
or sand martin S-332 
Boumanla, See in Index Rumania 
Bound, In archery A-2BS 
Bound, or canon, in music M-SIO 
‘Sumer is 1-oumen in’ M-SIO: rdusio 
M-309 

Bound clam, or quahaug C-269 
shells used for wampum S-108 
Bound-eared elephant, or pigmy ele- 
phant E-248, 260, picture B-246 


iirirPrench «, German it; iJem, po; thin, tAen ; A=Prenah nasal (Jeam) ; «7t=:Prench / (s In azure) ; ir=German guttural oh 
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Boundel jnotW T-63, picture T-64 
BounderB, English game, forerunner 
of baseball B-54 

"Boimdheads,” nickname for Puri- 
tans, or Parliamentary party. In 
England during the Civil War, 
because many of them wore their 
hair short In contrast to the flow- 
ing locks of the Cavaliers. 
Konndhonse, of railroad R-41 
Bounding numbers, in statistics 
G-iseo 

Bound Table, in the Arthurian leg- 
ends R.-169-60. See also in Index 
Arthurian legends ; Knights of the 
Round Table 

: Round-up, of cattle C-109-10 
Bound window, of inner ear B-128, 
diagram B-t27 

Roundworms W-180n, b, Z-227 
Rourlce, Constance Maylleld (1885.^ 
1941.), author of children’s books; 
born Cleveland, Ohio ; author- 
ity on American folklore; work 
noted for careful research, vivid 
description and fine prose ('Davy 
Crockett’ ; 'Audubon’ ) . 

Rousseau (Ufl-so'), Henrl-Julieii 
(1844-1910), French Modernist 
painter, self-taught ; his strange, 
primitive works include portraits, 
landscapes, jungle soene.s, figures. 
Rousseau, Jean- jaegues (1712-78), 
French philosopher R-ISO, F-197, 
picture F-196 

children’s literature, influence on 
L-1B8-9, 

education, influence on E-179-80 
German literature influenced by 
G-62 

island at Geneva named for G-29 
Rousseau, Thdodore (1813-87), 
French painter, one of the leaders 
of the Barbizon School; called "the 
epio poet of landscape art”; com- 
bined careful draftsmanship with 
harmony of color 
quoted P-2a 

Roussel (rp-sdZ'), Albert (1869-1937), 
French cornposer; original and 
strongly modern; was a naval of- 
fleer I88B-94 (‘Padraavati’ and 
'Bacchus and ArladnS’, ballets; 
‘Evocations’, a symphony) . 

Roux (rp), Pierre Paul Smile (1868— 
1988), French physician and baO- 
teflologlst; 1878 began working 
with Pasteur and in 1904 became 
director of Pasteur Institute at 
. Paris ; did valuable work in dis- 
covery of pneumonia microbe and 
in study of diphtheria and diph- 
. . therla toxin ; elected to Academy of 
Medicine 1896 and Academy of 
Science 1899. 

Rove-beetle, pictures B-83 
Rove Tunnel, France F-t74, R-lOO 
Roving, in apinhing G-S 78 
Rovuma frd-up'TOfl) River, In East 
Africa, forms boundary between 
Tanganyika Territory and Mozam- 
V biqUe; 600 .mi. long: map B-139 
Row'an, Andrew S. (1857-1943), 
American army olfloer, famous for 
carrying message to and from 
Garcia, In Cuba, at opening of 
' Spanisb-Amerlcan War; ihsplfed 
.f: Elbert Hubbard’s essay ’A Message 
to Garcia’ ; awarded Distinguished 
y 1922. 

Rowan tree, a mountain ash M-291 
Rowboats B-163 

( transforming into motor boats B-165 
Rowe, Nicholas (1G74-1718), Bnglish , 
: poet and dramatist; became poet 
laureate 1715 ("ramerlane', IThe 
:;,,;,Falr Penitent’, ’Jane Shore’, and 
'■ other plays; first important orlti- 
cal edition of Shakespeare 1709), 
Bowing B-163 
Oxford 0-269 


Rowland, Henry Angnstus (1848- 
1901), American physicist, born 
Honesdale, Pa.; professor Johns 
Hopkins University 26 years; de- 
termined ohm and the mechanical 
equivalent of heat; discovered mag- 
netic effect of electric convection 
diffraction grating S-242 
Rowlocks, in brick nlasonry B-238 
Roxburgh (rdWbdr-d) , border county 
of s.e. Scotland: 660 sq. ml.; pop. 
40,000; cap. Jedburgh. 

Royal, josoph (1837-1903), Canadian 
journalist, historian, statesman, 
born Repentigny, Lower Canada; 
1870 went to the Northwest and be- 
came member of Legislative As- 
sembly of Manitoba; lieutenant 
governor of Northwest Territories 
1888-93. 

Royal, size of paper P-61 
Royal, Mount, on island of Montreal, 
Quebec, Canada; 600 ft. high; 
M-249 

Royal Academy, British A-4 
Boya! Air Force, See In Index R. A, F. 
Royal Arcanuin, a fraternal bene- 
ficiary society, providing life insur- 
ance to members: founded at Bos- 
ton 1877. The motto is “Mercy, 
Virtue, and Charity.” 

Royal Areli Masons, members of the 
Masonic order who have taken the 
Royal Arch degree. 

Royal Bengal tiger T-92-3, picture 
T-93 

"Royal bird,” the swan S-S33 
Royal Canadian Mounted Police P-288, 
picture P-2a7 

Royal Frederick University, chief edu- 
cational institution of Norway, at 
Oslo. 

Royal Gorge, canyon of Arkansas 
River in s. cent. Colorado between 
Cafton City and Parkdale; about 7 
mi. long and at Its greatest depth 
about 1000 ft.; famous for scenic 
beauty and for railroad built 
through It: picture C-S13 
suspension bridge, table B-342 
Royal Institution, British solentlflc 
society for the promotion of re- 
searoh in experimental sciences; 
founded 1799; idea originated with 
Count Rumford; maintains library 
and laboratories in its headquarters 
in London 
Davy at D-21 
Tyndall at T-172 

Royal Ispahan prayer rug, color plate 
R-170o-b 

Royalists, in English history, the par- 
tisans of Charles I and 11; also 
called Cavaliers: C-149, 150 
“Royal Italian Blaroh” N-26 
Royal Jelly, food of queen bees B-74 
“Royal Martyr," name given King 
Charles I of England. 

Royal metals, term sometimes used as 
synonymous with “noble metals’’; 
also applied to gold and silver in 
Great Britain because these mines 
are owned by the Crown. 

Royal Military College of Canada, at 
Kingston, Ontario, Canada; for 
men: founded 1876; military sci- 
ence, general engineer'ing, Survey- 
ing, leading to commissions in Im- 
perial Army, Royal Air Force, Ca- 
nadian Permanent Force, and 
Royal Canadian Air Pproe, and 
appointments In Dominion Civil 
Service. 

Royal Oak, Mich., residential suburb 
of Detroit 12 ml. n.w.; pop. 25,087; 
lumber, toals. steel and iron prod., 
uots; ■ ■ 

Royal Oak, sheltered Charles II T-lae 

Royal Observatory, Greenwich, Eng- 
land Ij-70; 0-193 


Royal palm, a tall species with feath- 
ered leaves, picture P-39 
Florida F-116 
uses in Cuba C-410 
Royal Palm State Park, Florida F-118 
Royal Society, oldest solentifla society 
in Great Britain, founded 1662; 
foreign membership limited to 60; 
holds weekly sessions during win- 
ter months, publishes reports of sol- 
entifle research, and awards sev- 
eral medals annually 
Newton president N-112 
Royal tern G-186 

Royalty, i)ayment to author B-191 
Boyce, Josiah (1855—1916), American 
philosopher and educator, born 
Grass Valley, Calif. ; taught at Har- 
vard more than 30 years; an In- 
terpreter of idealism, with empha- 
sis on the will and on Indlviduailty ; 
author of many books, including 
‘The Spirit of Philosophy’, clearly 
and charmingly written. 

Roycroft Shop, colony of artists and 
artisans at East Aurora, N.Y„ 
founded by Elbert Hubbard. 
Boyden, Agnes Maude (horn 1876), 
English social worker and preach- 
er; part founder of Fellowship 
Services; first woman In Great 
Britain to occupy pulpit of regular 
place of worship (‘Woman and the 
Sovereign State’; ‘Sex and Cora- 
monsense' ; ‘Church and Woman’ ) . 
Bozier (rS-s/e-pd'), Jean PllStre de, 
early balloonist B-21-2 
B.S.F.S.B. See In Index Ru.sslan 
Soviet Federative Socialist Republic 
R. S. V. P„ on invitations L-98o 
Ruanda-Urundi, Belgian mandate, ad- 
joining Belgian Congo, in former 
German East Africa; administered 
with Congo under a vibe-governor; 
about 21,200 .sq. mi. ; pop. 3,785,000 ; 
cep. Usumbura: map A-42a 
Buba-el-Khall Desert, Arabia A-2S7, 
map A-242 

■Rubaiyat’ (nf-bt-2/cif'), collection of 
poems by Omar Khayyam (.rubai- 
yat, plural of rubai,, means “quat- 
rains,’’ four-line poems) P-1S4 
Rubber R-163-70 
airplane wing overshoe A-78 
automobile consumption R-166 
oarbon black toughens G-24, R-166 
chemical composition B-169a 
collecting rubber sap R-166, 166, 
pictures R-163, E-1426 
colloidal nature C-302, R-164 
colored B-ies 

Edison’s experiments E-161 
elasticity P-190 
eiectrloally deposited R-les 
electric insulating properties B-221. 

222, picture W-120 
eleotrlflcation explained B-220 
, Ford Motor Co. plantation, Brazil: 
picture B-22BO 
guayula G-l81d-8a 
gutta-percha differs from G-190 
hard R-168 : ^ 

hose making R-168 
latex R-164, 166-6, pictures B-142B 
R-166 

Macintosh 1 invents waterproof gar- 
ments R-163-4 

Peru, labor conditions P-138 
producing regions R-164-6, 166 
reclaimed R-168 
restriction of production R-166 
synthetic. See below 
tires R'lee. See also Tire, rubber 
vulcanizing R-164, 167-8, 169a 
wartime; control N-12fif, n; scarcity 
in U. S. N-12d, Sj R-16 8-690 
Rubber, synthetic R-169O-70 
corn products C-Sea, chart 0-3666 
early experiments E-161 
warprbgramR-146g,R-170,N-12p,13 
Rubber plant R-164 
Rubber sponge R-1 67 


Key— Odpe, At, fdr, fdst, whqt, tgll; ras, ydt, fjrn, thdre; ICo, bit; rdw, won, Mr, ndt, dp; efire. bat, r;jde, D|»ll, bdrn; 
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Bu'bens, Pater Paul (1577-1640), 
Flemish painter R-170-1, P-18 
paintings at Antwerp A-226 
Bublaaeao (ro-H-d'se-e) . See in In- 
dex Madder family 
Biibioou (ry.’M-kdn') , ancient name of 
a river emptying into the Adriatic 
in neighborhood of Rimini; for- 
merly n.e. boundary of Italy; pres- 
ent location uncertain but has been 
offloially identified with Fiumlolno 
River near Rimini 
Caesar crosses C-12 
Rubidium, a chemical element C-176, 
A-128, tai)le C-168 
Bunsen discovers B-272 
photoelectric effect P-177 
radioactivity R-34 

Rubinstein (rit'6»?i-stin.), Anton Gregor 
(1829-94), Russian pianist and 
Composer, of Jewish parentage; 
helped found St. Petersburg Con- 
servatory of Miisic and was its 
director; a prolific and ambitious 
oompo,ser but, despite hrllllantly 
beautiful phrases, his worhs never 
achieved real greatness ('Ocean 
Symphony’ ; 'Christus' ) . 

Bubio (rp'be-d), Pascual Ortiz (born 
1877), Mexican leader; of prom- 
inent family; civil engineer ; en- 
tered congress 1913 ; served as gov- 
ernor of Michoacan, minister, to 
Germany, ambassador to Brassli; 
president 1930-32. 

Bn'blo (iV60, a Russian coin, nom- 
inally worth about 87 cents. 
Bu'bus, a genus of the rose family; 
Includes blackberry ; loganberry ; 
raspberry. 

Buby; a precious stone G-29, color 
plate 0-270-6 

artificial G-26, picture G-28 
cause of color in M-182 
mining, picture Q-28 
Ruby-crowned Idnglet K-22, picture 
K-22, color plate B-140 
Ruby glass, how colored G-102 
example of cbllold C-303 
Buby-throat, a humming-bird H-366, 
piotitre PI-356, color plate B-136 
Ruby Wasp, piotltro I-8B 
Bdekerii, Hans, 16th century harpsi- 
. chord maker of Antwerp 
double virginal, picture P-210 
Btickert (rii'Mrt), Friedrich (1788- 
1866), German poet and oriental 
scholar ('Sonnets in Armor’; 'East- 
ern Roses’, translations and imita- 
tions of Eastern poetry). 

BudbecWa (rdd-belc'i-d), the cone- 
flower genus Of plants, includes 
black-eyed and brown-eyed Susan, 
golden-glow, and many others. 
Rudder, device for steering 
airplane A-7B, pictures A-7B, 79: 

making for model plane A-92-3 I 
ship S-118, picture S-123 
torpedo T-114 

Rude (riid), FrauBols (1784-1866), 
French sculptor S-60 
Rxidimentary structures, in human 
body E-341 

Ru'dolf, Hake, in British East Africa 
and Ethiopia, n.e. of Lake Victoria, 
maps E-139, E-308 
Rudolph (French Baoul) (died 936), 
duke of Burgundy and king of the 
Franks; succeeded his father-in- 
law, Robert I,, in 923; most of his 
reign devoted to wars with the 
Normans and with Charles III. 
Rudolph of Hapsburg (1218-91), Ger- 
man king and Holy Roman emperor 
1278-91; acquired Austria 1278; 
founder of Imperial House of Aus- 
tria. ■ i 

Rue, an herb with aromatic leaves, 
formerly used in medicine; flowers 

yellow or greenish, in clusters. 
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Rue anemone A-19B 
Bueda (rp-d'da), Hope do (1510?- 
65), Spanish dramatist, born 
Seville; wrote pastoral and humor- 
ous plays. 

Buellla (ru-el’t-d), a genus of peren- 
nial plants and shrubs of the 
acanthus family, native to N. and 
S. America. Grows to 6 ft. ; flowers, 
petunia-like, white through purple, 
rarely yellow, solitary or in loose 
spikes. Smooth rueilla (JJ. stre- 
pens)\ hairy rueilla (R. ciliosa) ; 
stalked rueilla (B. pedunculata) ; 
genua sometimes called manyroot. 
Buff, a bird native to Europe and 
Asia, differing from ordinary sand- 
pipers only in the frlU of feathers 
about throat of male, and In his 
polygamous habits; female, smaller 
and plainer, is termed reeve. 

Buff, of costume D-109 
Ruffed greiino G-181 
Buffo (ro/7o), Tltta (born 1877), 
Italian dramatic barytone, born 
Pisa; made great success both In 
opera and in concert (‘Rlgoletto’). 
Bufljl (ro-fS'je) Blver, in s. Tangan- 
yika Territory, Bast Africa; navi- 
gable; empties into Indian Ocean; 
map E-139 

Rug'by, England, town 80 mi. n.w. 
of London on Avon River; pop. 
24,000; map ni!-270a 
Bugby football P-lBla, 152 
Rugby School, famous public school 
at Rugby, England; founded and 
endowed (1567) by Lawrence Sher- 
iff, a wealthy tradesman of Rugby ; 
'Tom Brown’s School Days’ de- 
scribes life of boys under Thomas 
Arnold, headmaster 1827-42: E-175 
Bltgen, rugged picturesque island in 
Baltic n. of Pomerania, Prussia, to 
which it belongs; 377 sq. ml.; pop. 
50,000; cap. Bergen: map 6-66 
Bugs and carpets B-171-4, See also 
in Index Spinning and weaving 
Axmlnster R-174 
Brussels R-174 
colonial A-172, picture A-16i 
grass rugs R-174 
hooked rugs A-172, picture 1-103 
ingrain R-173, 174 
linoleum L-149 

manufacturing regions R-174 : Penn- 
sylvania R-174, picture P-113 
Middle Ages R-17S 
Navajo R-173, picture A-294 
oriental R-171-3 

prayer rug R-171, color plate 
R-170O-6 
rag rugs R-174 
selection of 1-107 
tapestry R-173-4 
•Wilton R-174 

Bubmkorff coll, in X-ray production 
X-199, 201 

Ruhr (rffr) River, chief Prussian trib- 
utary of the Rhine; 150 ml. 
coal fields and industries G-69: 
Essen E-304 

occupation of district W-176-6 
Ruhr River, or Boer Biver, small 
stream in Rhenish Prussia and 
Netherlands; tributary of Maas 
River In s. Holland. 

BuluB. See in lade® Archeology 
Bulsdaol. See in Indew Rnysdael 
Ruiz {rg-eW), Juan (14th century), 
Spanish poet; archpriest of Hita; 
imprisoned for many years by 
archbishop of Toledo; while in 
prison finished his great work 'El 
Lihro de huen amor’ which tells of 
his none too holy life. 

Bulz do Alarcdn, Juan. See in Index 
Alarodn y Mendoza 
‘Buie Britannia’, British patriotio 
hymn by James Thomson (1700-48) 
in 1740; music by Thomas A. 


RUNEBBRG, JOHANN LUDVIG 


Arne (1710-78); first . appeared in 
a ma.sque produced by Thomson. 
Buie of three, in mathematics A-287 
Rules of Civility W-14 
Ruling pen D-101-2, picture D-102 
Bum, a liquor A-112 
Biiina'nin, also Boiimanla, a kingdom 
of s.e. Europe; about 72,600 sq. mi.; 
pop. 13,400,000; cap. Bucharest; 
R-174-6, maps E-326e, f, B-18, Out- 
line B-20-1 
agriculture R-175 
Christmas C-2296-o 
cities R-178. See also in Index 
names of cities 
Danube River D-14 
exports and imports, table C-480 
flag F-96, color plate F-89 
gipsies G-91 
government R-176 
history R-174-6, 176: Little Entente 
and Balkan Entente B-20; lat 
World War W-160, 177; territorial 
losses in 2fl World War R-175, 176; 
declares war on Russia R-176 
language R-174, 176 
literature R-176 

minerals R-176: petroleum P-162 
music, gipsy origin G-90 
national song N-26-7 
I natural features R-176, B-17, maps 
H-318a 

people B-17B-6 
religion R-176 
woman suffrage W-133 
Biimnns', or Bnma'nlans R-176-e 
Biimba, Cuban Negro dance, primitive 
rhythm, vigorous movement; modi- 
fication popular in Europe and the 
U.S. after 1930. 

Bnmolla (rp-me'K-d), name once used 
for Turkish possessions in Balkans; 
especially cent. Albania and w. 
Macedonia ; autonomous province of 
East Rumelia established 1878; 
united with Bulgaria 1885. 

Bumeu, or paunch, a part of the 
stomach of a ruminant B-176 
Bum'ford, Benjamin Thompson, Count 
(1753-1814), physicist, soldier, and 
political adventurer, born Woburn, 
Mass.; in British state department 
during Revolutionary War ; min- 
ister and adviser to elector of 
Bavaria (1784-98) 
heat experiments H-269-60 
BiTmlnants, the cud-chewing animals, 
Including cattle, goats B-176-7 
Bum Island, Hebrides H-287 
Buml, Beardsley (born 1894), finan- 
cier, chairman the Federal Reserve 
Bank of New 'S'ork, horn Cedar 
Rapids, Iowa; author of RumI 
"pay-as-you-go” tax plan by which 
income tax payments would be 
based on current income Instead of 
that of the previous year. 

Bump Parlinment P-79, C-400— 1 
Bumsey, Charles Cary (1879—1922), 
sculptor, born Buffalo, N.T, ; did 
many race horses 
statue of Pizarro, picture P-228 
Bumsey, James (1743-92), engineer, 
horn Maryland; pioneer in steam 
navigation; forerunner of Fulton, 
Bun, on a bank B-39 
Bundstedt (rgnt'shtSt'), Karl Rudolf 
Gerd von (born 1876), German.gen- 
eral; on general staff In 1st 'World 
■War; planned Sedan attack 1940; 
led Dkraine drive 1941 ; commanded 
defense on Western Front 1943; in 
supreme charge of all France after 
German occupation Nov, 27, 1942. 
Bunoberg (rp-atl-65r'), Johann Lud- 
vig (1804-77), .Swedish poet; horn 
In Finland; wrote epics, lyrics, 
dramas, patriotio poems; showed 
classic influence (’The Elk Hunt- 
ers" ; ’Hanna’ ; 'Christmas ; Eve’; 
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'Our Land', or Tart Land’, Fin- 
land’s national song). 

Bnnos, earliest alpliatiet of Germanic 
peoples ; probably first used about 
2(1 or 3d century a.d. ; derived 
from Greek or Latin, but modified 
for easy cutting on tvood or stone; 
term used also for secret -writing 
or charin: N-166 
Bunlo stones N-lfle 
Bunkelsteln (.ry,n'kl-sjinn), Castle, in 
Tyrol, picture A-380 
Bunnlng tbe gauntlet, origin P-260 
Bunnymode (ritn'i-med), plain in Sur- 
rey, England, on a. bank of Thames, 
20 mi. s.w. of London 
Magna Carta signed M-33 
Run-off, in water cycle T-42b, pic- 
tures 'W’-4,2dj F-1O0O, o-d 
Bun-of-mine coal C-288 
Runt pigeons P-218, picture F-Zn 
Rupee (ra-pe'), the monetary unit of 
British India; equals Is. ed. In 
English money; coined In sliver; 
also used in Ceylon, Mepal, Tibet, 
and Iraq; the sum of 100,000 rupees 
is called a lakh (or loo). 

Bu'port of Bavaria, Prince (1819-82), 
nephew of Charles I of England 
battle at Marston Moor C-iOO 
Hudson's Bay Company and H-360, 
P-224-8 

Rupert Blver, Quebec, flows 360 ml. 
h,w. to James Bay 
Hudson's Bay Company post F-22B 
Rupert’s Land, former name of large 
territory around Hudson Bay, Can- 
aiia; named for Prince Rupert: 
H-360 

Rural credits P-12 
Rural electrification B-237-8, A-61 
Rural Blectrlficatlon Administration 
R-146P, B-237 

Rural free delivery P-318, picture 
P-319 

Introduced into United States and 
Canada P-S22 

Rural life. See in Indea Farm life 
Rural population U-198, I-74P, pioto- 
gtaph 1-74/ 

Ru'rik the Oarsman (died 879 A.D. ), 
Norse leader, legen<jary founder of 
Russian kingdom N-168, picture 
N-167 

Ruse (ru'sS), Bulgaria, also Buschuk 
(.rus' chy,k) and Rustohuk, town on 
Eanube; pop. 60,000; scene of bat- 
tles In Russo -Turkish wars; map 
E-328e 

Rush, Benjamin (1746—1818), Ameri- 
can physician, born Philadelphia, 
signer of ROolaration of Independ- 
ence, treasurer of U.S. Mint, and 
founder of Philadelphia Dispensary 
(first In America). 

Rush, Blefaard (1780^18 69 ) , American 
statesman and diplomat, born 
Philadelphia, Fa,; controller U.S. 
treasury 18 11-14 ; attorney general 
1814 -t 17 ; while minister to England, 
1817-26, negotiated U.S. -Canadian 
boundary treaty; secretary of the 
treasury 1825-29 ; minister to 
France 1847-49 
Rush-Bagot Treaty G-160 
Bush; William (l'i66~1838), American 
sculptor; born Philadelphia S-62 
Bushes R-177 

Rnslimore, Mount, S.D., in Black Hills 
near Rapid City, carved as me- 
inoriarS-217, piofMre S-220 
Busk, Joreratah (1830-98) American 
soldier land politioian, born, in Mor- 
gan County, Ohio; lleutenant- 
celonel in Civil War; governor of 
Wisconsin ; secretary of agriculture 
under President Harrison; H-228 
Bus'kin, John (1819-1900), English 
writer, art critic, and social re- 
former R-177 


quarrel with James Whistler W-86 
quoted on: art F-sa; poppies P-304; 
rust R-198 

Bussell, Bertrand, 3d Earl (born 
1872), English mathematiolan and 
philosopher; grandson of Lord John 
Russell; during 1st World War de- 
prived of lectureship at Cambridge 
because of paciflstlo activities; 
wrote on mathematics, logic, and 
metaphysics; also. In more popular 
style, on education and social prob- 
lems; In U. S. after 1938 ('The 
Principles of Mathematics’, 'The 
A B C of Relativity'; 'Education 
and the Good Life’; ‘The Conquest 
of Happiness'). 

Bussell, Charles Edward (1860—1941), 
American writer, born Davenport, 
Iowa; did newspaper work in New 
York and Chicago; socialist candi- 
date for governor of New York 1910 
and 1912; author of several biogra- 
phies and books on .social questions ; 
'Tha American Orchestra and Theo- 
dore Thomas' won Pulitzer prize for 
biography (1927). 

Bussell, Charles M. (1866-1926), 
American painter, born St. Louis, 
Mo. ; called the "cowboy artist" ; 
spent most of his life in Montana; 
noted for accuracy in depicting 
western scenes. 

Bussell, George William ("aB’*), 
(1867-1936), Irish poet, essayist, 
painter. Nationalist leader, mystic, 
and economist; a leader in move- 
ment for codperation among Irish 
farmers; editor The Irish States- 
man 1923-80 ('The Earth-Breath’, 
‘Vale’, poems; ‘Deirdre’, play; 
‘Imaginations and Reveries’, es- 
says; ‘Avatars’, a fantasy). He 
once signed himself ’’Aeon”, but the 
printer could decipher only the 
first two letters, hence the pen 
name “JE" 

Irish Literary Revival 1-132 

Bussell, John, first Earl (1792-1878), 
British statesman R-177-8 

Bussell, Lillian (Mrs. Alesiander P. 
Moore) (1861-1921), American 
actress and singer, noted for her 
beauty, born Clinton, Iowa; first 
stage appearance In Tlnafore’, 
1879; with Weber and Field’s Stock 
Company; In various opera rOles 
in U. S. and England. 

RussoU, Countess Mary Annette, See 
in Index Elizabeth 

BussoII, Sol Smith (1848-1902), Amer- 
ican actor, born Brunswick, Mo.; 
started stage career at 14; Joined 
Daly’s organization in 1874, and 
became famous for suave comedy. 

Russell, Lord William (1639-83), 
English patriot ; tried to exclude 
Catholic sucoeraor to Charles II; 
executed after mock trial as ac- 
complice In Bye House Plot. 

Bussell Sage College, Troy, N. Y,, In- 
stitution for women ; founded, 1916, 
by Mrs. Russell Sage; operated 
under charter of Emma Willard 
School, 1916—27; granted own char- j 
ter 1928. 

Russell Sago Foundation, an institu- 
tion in New York City, founded by 
Mrs. Russell Sage in memory of 
her husband "for the Improvement 
of social and living conditions in 
the United States" ; incorporated 
1907: P-162 

Russell’s viper V-303 

Russia, officially known as Union of 
Soviet Socialist Republics, country 
of n. Europe and Asia; area 8,200,- 
000 sq. ml.; pop. 170,470,000; 
R-178-94, maps B-326o, e, f, 3180, 
A-3320, b, OiUMne R-194l)-95. See 
also in Index names of republics of 
Soviet Union 


agriculture R-180; collective farming 
A-58, R-192, pictures B-191; cot- 
ton T-168, map C-379, picture 
R-190; hemp H-272; land plan 
Ij-eioj wheat R-lBo, W-83 
Antarctica, discoveries A-217 
architecture K-16, 16, pictures R-186 
187, 1B9 

arts, Soviet attitude M-264 
aviation: Arotlo air routes to U.S. 

P-286; transpolar flights P-286 
Baltic Sea B-32 
bibliography B-196-6 
BLack Sea B-154: canals connect 
With Volga V-334 
Caspian Sea C-91-2 
oities, list R-178. See also in In- 
dex names of cities 
climate R-180, C-270o: rainfall. 

map B-3180 

commerce: control I-llod; exports 
and imports, table C-480; per 
capita foreign trade I-llOo 
Crimea C-397-8 

education E-187, R-194: Leningrad 
L-96; Moscow M-264; puppets used 
P-3680,,- Rousseau's influence 
E-180; school in Siberia, picture 
S-137 

emigration 1-24 

fisheries B-180; of Caspian Sea 
C-92: seal S-68: sturgeon S-310 
flag P-98, color plate F-89 
government 

Czarist B-182: Zemstvos B-186; 
Duma R-186 

Provisional (1917) R-188-9 
Soviet B-189-94&,- communism 
C'-S24(i-26: cooperatives C-3661); 
dictatorship D-67d, 68; totali- 
tarianism G-126 

history. See in Index Russia, hl.story 
imperial crown, picture G-27 
industrial arbitration A-247 
industrial expansion R-lso, 1C-15 
Kuban National Park N-23 
labor L-46, R-194, 194a 
land use planning L-61o 
language and literature. See in In- 
dex Russian language; Russian 
literature 
library L-106 

manufactures R-180, K-16, K-16 
minerals R-lBO-1: Caucasus Mts. 
C-116: petroleum P-14B~B, 162; 
production, consumptloh, and 
trade, pietographs M-lBSa, b, 189; 
Ukraine U-177; Urals U-261 
mountains; Caucasus C-llB-le, pic- 
ture R-186; Urals U-260-1 
music M-316: national hymn N-2B 
natural features R-178-80, Outline 
R-196 

people R-181, 182, V-334, pictures 
R-178-81, 183, 190-3 
Cossacks C-373-4 
folk-dance, picture P-133 
Lapps L-64 
Slavs S-162 
Tatars T-16 

population; density, map E-alBo; 

growth, pietographs P-S04a, b 
products R-180-1, 194, V-334, list 
R-178, Outline B-196, piotograph 
E-322b 
radio R-31 

religion R-182: Soviet R-ia2, 194a, 
M-282 

republics of Soviet Union B-17B, list 
R-194b 

rivers and canals R-179-80, C-68; 
Volga V-934 

shelter, piotMres R-181, B-191 
ships: tonnage S-129 
Siberia S-136-9. See also in Index 
Siberia 

sooiailzed medicine S-179 
tea drinking T-21, 26, 27 
transportation R-179-80 
airways: Arctic air routes P-28B 
, Baltic-White Sea Canal C-68 
railroads R-182, 194: Chinese- 

Eastern line C-221«ij M-49a-b/ 
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Trans-Siberian line R-37, S-1S8 
troika (slefl), picture T-123 
Ukraine K-IS 
Turkestan T- 167-8 
vegetation, map E-318a 
woman suffrage ■W-133 
wrestling W-183 

Russia, history of R-182-94b, chart 
H-301, 303, Outline R-1946-196. 

For czars, see table on this page 
origin and early history R-182-3: 
Northmen N-168, picture N-167; 
eastward movement S-137 
Mongol invasion M-223, R-183: 

Tatar effect on culture R-19a 
Ivan III and Ivan IV 1-175 
Peace of Stolbova S-S40 
Peter the Great P-141-3, R-184 
founds St. Petersburg Ij- 94-5 
war with Charles XII C-164, P-143 
conquers Baltic provinces B-306, 
1,-71 

Catherine II B-184, R-196! partition 
of Poland P-276, map P-278 
Seven Years’ War S-84 
Alexander 1 and the Napoleonic 
Wars A-113, N-10: Finland P-44 
Nicholas I N-141-2, R-184! aids 
Greek independence G-162; 
Crimean War C-398, R-184 
Alaska sold to tl.S. A-103 
Alexander II A-113, R-l84-6i war 
with Turkey T-163, B-19-20 
Nihilist movement R-197, R-186 
Alexander III A-113, R-186-e 
Nicholas II N-142, R-186! Hague 
Peace Conferences H-19B 
Russo-Japanese War R-198, R-186, 
P-10 

Triple Entente (1907) T-129. H-32B, 
B-190 

1st World War B-188, map W-1B6: 
reasons for entering W-lBO-1; mili- 
tary events W-IBB, 1B7, 160 
first revolution of 1917 R-188-9 
Nicholas II overthrown N-142 
Kerensky heads government R-189 
disruption of empire R-178-9! Fin- 
land F-44! Ukraine U-177 
Bolshevist Revolution (1917) R-189, 
B-170-1! Lenin L-94; Trotzky 
T-144J Stalin S-266 
national debt In 1918 N-13 
dictatorship t)-87d, 68 
Treaty of Brest-Litovsk W-160 
"White" assaults W-174-S 
war ■with Poland W-176, P-277 
interests In Mongolia M-222(i, 223 
trade agreements and recognition 
W-177, R-146i, B-194 
Influence in China C-221»i— »! Man- 
churia., M-49a—b 
Five-year plans R-192-94ti 
joins League of Nations R-194 
constitution of 1936 B-194a-b 
2d World War 
prewar policy W-1780 
nonaggression pact with Germany 
W-1780, G-76B, R-194& 

Poland partition P-279, R-194B, 

W-178d-e 

Baltic and Balkan expansion 
R-194&, B-32, W-17Sff.- Bsthonia 
E-306; Finland P-44, W-178/-p; 
Latvia L-71,' Lithuania L-164! 
Rumania R-176 

German invasion R-194ti, G-76B, 
W-178r-s, 179-1796 
loss of earlier gains, Beference- 
Oiitline R-1946 
invasion of Iran W-178s 
United States aid R-146p 
peace with Japan kept W-178io 
counter drive against Germany 
W-179-179B, map W-179a 
war strategy conference W-179</ 
Russia leather L-SB 
Russinn-Amerioan Company, Alaska 
flag P-99, color plate F-90 
Russian ehni'ch R~182, M,-262 
Russian language R-196 
alphabet A-13B, R-196, table A-434 


number speaking P-178 
personal names N-3 
Russian literature R-19e-8, Outline 
L-63. See also in Indete names of 
chief writers 

chief writers, list R-197-8 
dramatists, list D-98 
folk-tales S-SOSc-d, m 
novel N-ias, R-197 
Russian mile, table W-67 
Russian mulberry, small bushy tree, 
a variety of the white mulberry ; 
dark red or white fruit; in w. U.S, 
sometimes planted as a windbreak. 
Russian Quakers, or Buldiobors, See 
in Indem Dukhobors 
Russian sable, fur of Siberian sable- 
marten M-71, 72 

Russian .Soviet Federative Soolaiist Re- 
public (commonly designated as 
R.S.P.S.R.), largest of the con- 
stituent republics of the Soviet 
Union ; occupies about three-fourths 
of nation: stretches east across 
European and Astatic Russia from 
Baltic Sea to Paciflc Ocean; area, 
more than 6,300,000 sq. mi.; pop. 
about 110,000,000; cap. Moscow. 


CZARS OF RUSSIA 

HOUSE OF RURiK 

1462-1505 

Ivan III* tho Great 

1505-1533 

Vassili ivanovitch 

1533-1584 

Ivan IV, the Terrible 

1584-1598 

Feodor Ivanovtteh 

1598-1605 

Boris Godunof 

1605-1613 

Time of the troublM 

HOUSE OF ROHANOr 

1613-1645 

Michael 

1645-1676 

Alexis 

1676-1682 

Feodor Alozi4vitoh 

1682-1689 



Peter the Great | 

1689-1725 

Peter the Great (alone) 

1725-1727 

Catherine I 

1727-1730 

Peter II 

1730-1740 

Anna Ivanovna 

1740-1741 

Ivan VI 

1741-1762 

Elizabeth 

1762 

Peter III 

1762-1796 

Catherine 11 

1796-1801 

Paul I 

1801-1825 

Alexander I 

1825-1855 

Nicholas I 

1855-1881 

Alexander 11 

1881-1894 

Alexander 111 

1894-1917 

Nicholas 11 

(1917 

Czarist rule overthrown) 


Russian thistle, a weedy annual plant 
(Salsola kali) of the goosefoot 
family ; name from Latin salaws, 
meaning salty, and refers to growth 
in salty places. Classed as a 
tumbleweed, 

Russian Turkestan, or Western Turk- 
estan T-158 
desert A-328 

factory women, picture A-S27 

Russian wolfhound, or Borzoi D-79, 
83, picture D-81 

Russo-Japanese War (1904—06) K-198 
effect on Russia R-186, P-10 
Theodore Roosevelt’s mediation 
R-IBO 

Russo-Turklsh Wars. See also in In- 
dex Crimean War 
(1828-29) B-19-20, G-162 
(1877-78) B-20 
Berlin, Congress of T-163-4 
Bosnia and Herzegovina B-198 
Bulgaria B-270 
Serbia T-163-4 

Russworm, John Baptist (1806—?), 
American Negro editor and pub- 
lisher; first Negro college graduate 
in the U. S. (Bowdoin 1828) ; pub- 
lished first Negro newspaper (Free- 
dom's Journal, 1827, later called 


Bights of Ally ; hia anti-slavery 
pleas aroused enmity; captured by 
"Colonization Society” and sent to 
Liberia (1831) where he taught 
school and published Liberia 
Herald; mysteriously dropped out 
of public life, date unknown. 

Rust, John D. (born 1892) and Mack 
D. (born 1900), American inven- 
tors, born Stephens Co., Tex. 1-117 
cotton picker, picture 1-116 
Rust, oxidized iron R-198-9, 1-134 
alloys that resist A-130-1, C-230 
rustless Iron 1-145 

Rustam, or Enstum, legendary hero 
of Persia S-303B 

Rusfcltuk, Bulgaria. See in Index Ruse 
Rust cotton picker 1-117, picture 1-116 
Rustic capitals, Latin manuscript 
writing B-176 
Rustless Iron 1-145, C-230 
Rusts, various fungi parasitic upon 
plants R-199-201, P-218 
control R-200-1 
white pine blister rust C-414 
Rutaha'ga, or Swedish turnip C-2 
when and how to plant G-13 
Rut'gcrs UiilTcrsity, at New Bruns- 
wick, N. J.; chartered 1766; non- 
sectarian; consists of colleges of 
arts and sciences, chemistry, educa- 
tion, engineering, and agriculture 
for men only, New Jersey College 
for Women, and New Jersey College 
of Pharmacy at Newark for both 
men and women. Rutgers Is the 
state university of New Jersey 
first Intercollegiate football game 
P-151a-6 

honors courses U-259 
Ruth, Biblical heroine R-201-2 
Rntli, George Herman (Babe) (born 
1894), American professional base- 
ball player, born Baltimore, Md. ; 
member of New York American 
League Club (Yankees) which paid 
$160,000 for him in 1920; member 
of Boston National League Base- 
ball Club (Bees) in 1985; joined 
Brooklyn National League Club 
(Dodgers) In 1938 as coach; held 
homo-run records: picture B-B6a 
Ruthe'nia, also Cnrpntho-Ukralnc, In 
n.e. Hungary; part of Austria-Hun- 
gary until incorporated in Czecho- 
slovakia in 1920; retaken by Hun- 
gary 1939; about 4800 sq. ml.; 
pop. 725,000: C-421, 422, map C-422 
Ruthonlans, branch of Slavs U-177 
Ruthenium, a chemical element found 
In platinum ores, table C-16S 
found with platinum P-247 
Rutherford, Daniel (1749-1819), .Brit- 
ish physician and botanist; in 1772 
established distinction between car- 
bonic acid gas and nitrogen. 
Rutherford, Ernest Rntherford, first 
Baron (1871-1937), British physi- 
cist, born Nelson, N.Z. ; professor 
physics, McGill Univ., Montreal, 
1898-1907; director Cavendish Lab- 
oratory, Univ. of Cambridge, 1919- 
37; Nobel prize for chemistry 1908 ; 
author of books and papers on 
radioactivity; R-32, 34, H-368 
atom smashing A-362 
discovered protons A-360 
discovered "triple" hydrogen P-195 
recognisted nitrogen N-148 
Rutherford, N. J., town 9 mi: n.w. of 
Jersey City; chiefly residential com- 
munity; pop. 15,486. 

Rutilated quartz. See in Index Sag- 
enita 

Rutile (rjf'til), an adamantine, red- 
dish brown, transparent to opaque 
titanium dioxide ore; chief deposits 
In U. S., Canada, Norway, and 
South Australia; P-32, M-182 
Rutland, Vt., 2d city of state, near 
center, on Otter Creek In dairying 
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Bsotion; pop. 17,082; buiWine ma- 
terial, trucks, stone-working ina- 
cWnery; map N-S6 
marble V-287 

Bntlandghli'e, one of smallest EJngHsll 
obuntiss; between Leicestershire, 
■Northamptonshire, and Lincoln- 
shire; 152 sq. ml. ; pop. 17,000. 

Rntledge, Ann (1813-36), young girl 
of New Salem, 111., who was en- 
gaged to Abraham Lincoln and 
whose death saddened his life. 

Kntledge, Archibald Hamilton (born 

. 1883), writer and naturalist, born 
MoClellanvllle, S. C. ; contributor 
to magazines ('plantation Game 
Trails’; ‘Wild Life of the South’: 
'Plantation Saga'). 

Rutledge, Edward (1749-1800), Amer- 
ican statesman, brother of John, 
born Charleston, S.C.; signer of 
Declaration of Independence. 

Rutledge, ,Tohn (1739-1800), Ameri- 
can patriot and jurist, born Charles- 
ton, S.C.; member Stamp Act Con- 
gress; first state governor of South 
Carolina; helped frame TI. S. Con- 
stitution; associate Justice of U. S. 
Supreme Court; appointed chief jus- 
tice but never cohflrmed because of 
loss of reason, 

Rutledge, Wiley Blount, Jr. (born 
1894), educator and judge, born 
Gloverport, Ky. ; professor of law, 
■Washington University, St. I,ouls, 
Mo., .1926-35, at Unlverelty of Iowa 
1985-39 ; associate justice fr.iS.Coui’t 
of Appeals for D, G. 1989-43; ap- 
pointed associate justice U.S. Su- 
preme Court January 1943. 

Rutledge Inn, III., restoration 1-13 

Ruwenzorl (rg-iooit-sd're), mountain 
group in Uganda Protectorate, e.- 
central Africa, Just n. of Equator ; 
highest point 16,800 ft.: A-S8, map 
0-139 

HuysdacI (roia'4&l), or Ruisdael, 
Jacob (16287-82), one of greatest 
of Dutch landscape painters ; ex- 
celled in woods scenes; known also 
for sea pieces and waterfalls, 

Ruyter (rot'tdr), Michael Adrlnnns- 
tsoon do (1607-76), Dutch admiral; 
fought under Admiral Martin 
Tromp In Anglo-Dutoh War of 
1662-64; commanded squadron in 
Baltic War of 1669; In wars of 
60’s and 70’s with English and 
French captured English holdings 
on the Gold and Guinea coasts, 
burned English ships In the Med- 
way, : maneuvered the defeated 
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Dutch fleet, to safety, prevented 
bombardment of Dutch ports. 

Buziclta, Rudolph (born 1883), Amer- 
ican wood engraver, born Czecho- 
slovakia B-294 

Ryan, Abram Joseph (Father Ryan), 
(1839-86), American Roman Cath- 
olic priest and poet, born Norfolk, 
■7a,; chaplain In Confederate army 
during Civil War; noted for war 
poems (‘The Conquered Banner’). 

Ryan, John Augustus (born 1869), 
American educator; ordained priest 
1898; professor of sociology. Cath- 
olic ■(JnlverMty of America; author 
of books on social welfare and la- 
bor questions. 

Bynn, John D. (1864-1933), American 
capitalist, born Hancock, Mich. ; 
made great fortune from Anaconda 
copper mine; director of aircraft 
production during Ist World War. 

By'dal Mount, home of Wordsworth, 
picture W-146 

Rydberg (riid'bSr), Johannes Robert 
(1854^-1919), Swedish physicist; 
worked on the spectrum: S-243 

Ryder, Albert PlnWiam (1847-1917), 
American painter, born New Bed- 
ford, Mas.s. ; painted from memory 
imaginative and poetic marines and 
landscapes: legend and symbolism 
prompted many of his finest works 
(‘Death on the Race Track’; ‘Sieg- 
fried and the Rhine Maidens’; ‘The 
Forest of Arden’) : P-2g 

Ryder, Arthur WUHaro (1877-1088), 
American Sanskrit scholar and 
translator, horn Oberlin, Ohio; pro- 
fessor at University of California 
‘Panohatantra’ S-301 

Bye, a cereal grain R-202 
bread B-229, R-202 
pests C-222 
Starch S-276 

Byegrase, a common name for a genus 
(LoUum) of annual and perennial 
grasses native to Europe and Asia; 
naturalized in N.A.; English rye- 
grass (L. perenne) and Italian rye- 
grass (D. multiflomm) used for 
forage in Europe and U.S., also for 
lawns and In soil conservation. 
Seeds of some, especially darnel, 
are Important food for wild birds. 
Leaves flat, glossy dark-green or 
blue-green when young; flowers In 
single spikes, flat, slender. 

Bye House Plot, conspiracy (1688) 
of extreme opponents of English 
Catholic succession to assassinate 
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Charles II and his brother, the 
Duke of York, afterward James ll; 
used as pretext for execution of 
innocent political opponents, in- 
cluding Algernon Sidney and Lord 
William Russell. 

Kyerson, Adolphus Egerton (1803- 
82), Canadian Methodist clergy- 
man and educator, born Victoria, 
Ontario, Canada; first editor of 
OhrisUan Guardiati 1829; first 
principal of Victoria University 
1841; general superintendent of ed- 
ucation for upper Canada, later 
for Ontario; principles of Ontario 
school system which he established 
have been largely followed by 
other provinces, 

Rykoff (rek'uf), Alexei Ivanovich 
(horn 1881), Russian politician, son 
of a peasant ; imprisoned number 
of times for political activities; 
commissar for supplies during Rev- 
olution of 1917; president council 
of people’s commissars of U.S.S.R, 

I (equivalent to office of prime min- 
ister) 1924-30; expelled from of- 
fice because of his opposition to 
more drastic measures of Stalin. 
Byks Museum, Amsterdam A-I89 
Rylands, John (1801-88), English 
cotton and linen manufacturer and 
philanthropist; one of original fin- 
anciers of Manchester Ship Canal, 
John Rylands Library in Man- 
chester, founded by his widow, 
contains famous collection of early 
printed books. 

Bymer, Thomas (1641—1713), English 
historian ; worked for years on the 
Poedera, a compilation in Latin of 
British treaties (16 vols,); wrote 
poetry and dramatic criticism, 
Byswlok (ris'wth)., or Rljswijk, Peace 
of (named from village inUdllana 
near The Hague), treaty signed 
1697, which ended war begun In 
1689 between France: on one side 
and England, Spain, Holland, and 
the Holy Roman Empire 
American colonies K-23 
William III and W-103 
Eyti (rii'fi); Blsto (born, 1889), 
president of Finland, elected Dsoem- 
ber 1940, formerly prime minister; 
born Huittinen, In s.w. Finland. 
Byukyn Islands, Japan, also Nansel, 
and Eluktu; 921 sq. ml. : J-186, map 
J-188 



